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PREFACE. 


I  have  read  the  work  entitled  "  Sanitation  of 
Domestic  Buildings,"  which  has  been  written  by 
my  nephew,  and  I  can  confidently  recommend 
its  perusal  to  all  Sanitary  Officers  and  others 
interested  in  domestic  sanitation. 

The  author  has  had  unusual  facilities  for  ac- 
quiring sanitary  knowledge  both  in  theory  and 
practice,  and  has  quite  recently  taken  part  in  the 
carrying  out  of  the  extensive  sanitary  works  which 
have  been  inaugurated  at  Margate  in  connection 
with  the  complete  sewerage  and  sewage  disposal 
of  that  place,  and  also  in  connection  with  the 
improved  sanitation  of  many  thousands  of  houses 
which  have  been  connected  with  the  sewers  of 
Margate. 

At  the  present  day  it  would  be  idle  to  suppose 
that  many  persons  can  be  found  to  dispute  the 
necessity  of  making  our  houses  sanitary,  and  that 
for  this  purpose  it  is  essential  that  those  residing 
therein  should  be  supplied  with  pure  air  and  pure 
water. 

It  has  not  unfrequently  happened  that  the  im- 
perfect drainage  and  water  supply  of  a  single 
country  house  has  been  the  means  of  creating  and 
spreading  an  epidemic  of  enteric  or  typhoid  fever 
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-within  a  large  population,  due  to  the  drains  having 
leaked  into  a  local  well,  and  the  water  of  that  well 
having  been  used,  as  it  has  been  said,  for  dairy 
purposes.  It  is  essential,  therefore,  that  all  de- 
tached houseB  which  have  to  dispose  of  their 
drainage,  on  the  one  hand,  and  to  secure  a  pure 
water  supply,  on  the  other  hand,  should  receive  the 
most  careful  consideration  at  the  hands  of  the 
sanitary  expert. 

It  is  also  equally  important  that  the  drainage 
and  water  supply  arrangements  within  every  town 
house  should  be  closely  considered,  so  as  to  avoid 
on  the  one  hand,  the  pollution  of  the  water  supply, 
and,  on  the  other  hand,  the  securing  of  a  healthy 
habitation;  and  although  much  attention  has  been 
given  to  the  testing  of  drains,  yet  we  must  alwajs 
be  mindful  of  the  fact  that  however  perfect  the 
construction  may  be  at  one  period,  there  are 
forces  at  work  within  the  drains  themselves  which, 
sooner  or  later,  may  render  even  the  most  perfect 
system  of  drainage  inoperative  and  a  source  of 
danger.  I  allude  especially  to  the  constant  changes 
of  temperature  taking  place  in  house  drains,  which 
have  a  most  material  effect  in  destroying  their 
water-tightness  in  a  very  limited  period.  It  is  no 
unusual  thing  in  a  house  drain  to  have  at  one 
time  melting  snow  passing  through  it,  and  at 
another  period  waste  boiling  water  used  for  culi- 
nary purposes,  or  they  may  have  a  difference  of 
temperature  within  a  very  limited  period  of  not 
less  than  180  deg.  Fah.  So  great  is  this  influence 
of  temperature,  that  in  an  iron  pipe  100  yards 
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long,  uniformly  heated,  the  difference  of  tempera- 
ture between  212  deg.  and  82  deg.  Fah.  would 
cause  more  than  one  joint  to  be  completely  drawn 
in  that  length.  In  the  case  of  earthenware  pipes 
the  difference  of  expansion  and  contraction  is  not 
so  great  as  in  the  case  of  iron,  but  the  material  is 
much  more  liable  to  failure  by  cracking  and  break- 
ing than  iron  under  similar  conditions.  The  re- 
peated contraction  and  expansion  that  take  place 
in  house  drains  may  soon  make  what  was  once  a 
perfect  work  a  source  of  danger,  and  drains  once 
air  and  water-tight,  may  leak  both  sewage  and 
foul  air.  It  is  therefore  imperative  that  all  systems 
of  house  drainage  connected  with  a  system  of 
public  sewers  should  be  so  arranged  that  the  foul 
air  of  the  main  sewer  should  be  effectually  cut  off' 
by  a  proper  intercepting  trap,  and  that  the  gem  ral 
arrangements  should  be  such  as  to  allow  only  the 
local  air  to  pass  through  the  house  drains.  Every 
system  of  house  drainage  should  be  subject  to 
repeated  examination  from  time  to  time  to  ascer- 
tain whether  or  not  the  drains  still  continue  to  be 
in  good  order.  By  such  arrangements,  which  are 
contemplated  by  the  author  of  this  little  book,  the 
drains  may  be  readily  tested  at  any  time,  so  that 
it  may  be  known  whether  they  are  water  and  air- 
tight. 

To  all  persons  who  value  their  health  there  is 
no  doubt  that  such  a  book,  which  can  be  readily 
studied,  will  be  of  very  great  use,  as  they  may 
easily  be  able  to  compare  the  system  of  drainage 
which  may  be  in  operation  in  their  own  residences 
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with  what  ought  to  be  in  use  with  a  proper  system 
of  sanitation. 

Often  the  inspection  of  a  house  as  to  its  sanitary 
state  only  takes  place  after  disease  and,  probably, 
death  have  taken  place.  As  prevention  is  better 
than  cure,  the  information  given  in  the  following 
pages,  it  is  hoped,  will  lead  to  more  attention 
being  paid  to  the  sanitation  of  domestic  dwellings, 
and  it  will,  if  properly  studied  and  acted  upon, 
undoubtedly  be  the  means  of  preventing  much 
undue  suffering  and  expense,  as  it  can  be  clearly 
proved  that  there  is  nothing  more  expensive  than 
disease  and  death. 

Baldwin  Latham. 


13,  Victoria  Street,  Westminster, 
17th  August,  1898. 
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The  Sanitation  of 

Domestic  Buildings. 

CHAPTEE  I. 

Introduction. 
The  subject  of  house  drainage  is  one  which 
demands  a  greater  amount  of  serious  attention 
than  is  ordinarily  paid  to  it,  this  neglect  being  in 
many  cases  the  product  of  ignorance  regarding  the 
methods  of  modern  sanitation,  and  in  some 
instances  the  result  of  less  excusable  influences. 
That  the  diseases  caused  by  sewer  air  and  com- 
municated through  defective  house  drains  are  con- 
stantly with  us  cannot  be  denied.  This  condition 
of  things  could  be  ameliorated,  if  not  entirely 
prevented,  and  the  death-rate  reduced,  if  more 
earnest  thought  were  given  to  it ;  and  it  is  the 
object  of  these  articles  to  throw  some  light  upon 
this  important  truth,  with  the  hope  that  it  may  be 
of  some  practical  help  to  those  whose  health  and 
happiness  is  bound  up  in  this  vital  question.  Some 
people  are  apt  to  evade  sanitary  precautions,  or  to 
attach  but  little  importance  to  them,  whilst  others 
are  actuated  by  motives  of  false  economy,  and  in 
cases  such  as  these,  it  is  only  by  a  fortunate  chance 
that  no  bad  effect  issues.  When  persons  are, 
however,  made  aware  of  their  negligence  it  is  often 
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too  late  to  prevent  the  disease  and  suffering  which 
ensue.  The  writer  has  such  an  instance  of  neglect 
and  its  result  before  him,  where  a  gentleman  occu- 
pied a  house  for  some  time.  Towards  the  end  of 
his  term,  he  and  his  family  suffered  from  illness 
eventuating  in  death,  which  was  attributed  to  the 
condition  of  the  house  drains.  An  Inspector  was 
sent  to  examine  and  report  upon  the  state  of  these, 
but  was  refused  admittance,  and  only  some  slight 
exterior  reparation  was  done  in  connection  there- 
with. His  successor,  being  more  enlightened  in  sani- 
tary matters,  before  entering  upon  his  residence 
in  the  house  caused  a  thorough  examination  of  its 
sanitary  condition  to  be  made,  when  it  was  found 
that  the  drain,  which  passed  beneath  the  floor, 
was  without  proper  joints,  the  pipes  being  occa- 
sionally some  inches  apart,  several  barrow  loads 
of  black,  rank,  sewage  having  accumulated  beneath 
the  floor. 

The  foregoing  is  too  often  typical  of  the  worst 
form  of  ignorance  and  neglect  of  sanitation  ;  but 
there  are  many  other  cases  of  a  less  glaring  cha- 
racter which  have  been  the  cause  of  much  disease, 
misery,  and  loss,  emphasising  the  fact  that  the 
necessity  for  good  sanitation  is  shared  in  and 
demanded  by  the  whole  community,  the  neglect  of 
it,  although  it  may  be  only  an  individual  instance, 
endangering  a  wide  area  —  either  directly  or 
indirectly — by  its  alarming  and  deadly  results.  A 
water  supply  contaminated  through  leaky  drains, 
or  imperfect  condition  of  sanitary  apparatus,  may 
be  distributed  throughout  a  district  with  fatal 
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effects,  whilst  the  most  dreaded  and  infectious 
diseases  may  be  traced  to  bad  drains,  the  germs  of 
disease  being  contained  in  and  conveyed  by  the 
escaping  drain  air.  In  many  old  houses,  where  the 
drainage  has  not  been  modernised,  it  is  frequently  the 
rule  to  find  their  condition  unsanitary.  Cases  have 
come  under  the  author's  notice  where  the  cesspool 
has,  or  cesspools  have,  been  found  beneath  the 
kitchen  floor,  these  having  no  proper  ventilation. 
The  yard  of  a  house  will  perhaps  be  undermined 
with  cesspools,  the  owners  following  the  custom  of 
emptying  the  contents  of  the  old  into  a  newly-dug 
one,  these  overflowing  the  one  into  the  other,  old 
wells  being  not  infrequently  utilised  for  such  pur- 
poses. The  cesspool  and  well  are  sometimes  dis- 
covered side  by  side,  the  steining  (when  it  exists)  of 
the  latter  bearing  distinct  greasy  marks  of  sewage 
percolation.  The  closets  and  other  domestic 
arrangements  are  often  placed  under  the  staircase 
and  other  unsuitable  corners,  whence  they  ventilate 
into  the  house. 

The  position  of  storage  cisterns  in  many  houses 
permits  of  no  proper  access  for  cleansing  and  in- 
spection purposes,  the  cisterns  themselves  being 
without  suitable  covering,  and  not  effectually  cut  off 
from  communication  with  the  drains.  In  some  cases, 
where  it  is  readily  accessible  from  the  bedrooms, 
servants  may,  if  the  cistern  be  not  covered  and 
locked,  dip  and  wash  filthy  articles  in  the  water. 
These  are,  then,  some  of  the  defects  which  frequently 
exist  in  old  houses,  and  it  is  even  far  from  rare  in 
houses  of  recent  date  for  such  arrangements  to  be 
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found,  some  being  still  so  constructed  when  oppor- 
tunity offers. 

Amongst  the  defects  commonly  met  with  of  an 
undoubtedly  injurious  and  dangerous  character, 
may  be  enumerated  leaky  drains ;  drains  with  in- 
sufficient or  varying  falls,  and  with  no  provision 
for  inspection  and  access  for  cleansing  ;  defective 
and  insufficient  traps  and  gullies ;  the  use  of  the 
filthy  D  trap,  flimsy  soil  pipes,  perhaps  inside  the 
house,  and  unventilated,  except  through  the  joints; 
rain-water  down  pipes  used  as  ventilators,  perhaps 
unjointed  and  situated  near  windows,  or  terminat- 
ing under  eaves  of  roof,  and  near  storage  water 
cisterns  :  waste  pipes  from  sinks,  with  only  a  use- 
less bell  trap  ;  openings  of  drains  in  floors  for 
washing  down  purposes  acting  as  ventilators  ;  un- 
sanitary closets;  ventilation  pipes  taken  into  chim- 
ney flues,  and  other  arrangements  permitting  the 
escape  of  poisonous  effluvia. 

Dr.  Thorne  Thome,  C.B  ,  shows  in  his  exhaustive 
report  dealing  with  typhoid  and  diphtheria,  that  the 
decline  of  typhoid  fever  death-rate  has  gone  hand  in 
hand  with  improvements  in  sanitation,  it  being  about 
0"38  per  1000  in  the  seventies,  and  has  gradually 
fallen  to  0*17,  or  less  than  half.  Typical  cases  of 
fever  outbreaks  from  imperfect  sanitation  are  given 
by  Dr.  Chaumont,  and  Dr.  Garrett,  of  Cheltenham, 
and  others.  The  author  has  had  several  such  cases 
of  typhoid  and  diphtheria  come  under  his  notice,  and 
upon  investigation,  nearly  every  case  could  be 
traced  directly  or  indirectly  to  bad  and  defective 
sanitary    arrangements ;  and  it  has  invariably 
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happened  that  upon  prompt  attention,  and  defects 
being  remedied,  the  spread  of  disease  has  been 
checked,  delay  in  such  cases  ensuring  its  further 
spread.  One  instance  strongly  suggests  itself.  A 
case  of  typhoid  took  place  in  a  house,  and  a  child, 
living  in  another  part  of  the  house,  soon  after  con- 
tracted the  disease.  This  case  the  author  investi- 
gated, discovering  that  the  house  was  drained  into  a 
cesspool  nearly  filled  up  ;  the  ventilation  pipe — 
flimsy  and  defective — in  connection  with  the  cess- 
pool being  fixed  against  the  house  wall  close  to  the 
window  reveal  of  the  room  where  the  second  case 
took  place.  The  house  was  practically  a  new  one, 
but  in  fixing  the  ventilation  pipe  in  question  one  of 
the  cast  iron  lugs  projected  in  front  of  the  window 
of  this  room,  and  this  lug  had  been  removed  by  a 
blow,  taking  with  it  a  piece  of  the  back  of  the 
flimsy  pipe,  making  a  large  open  fracture,  partly 
obscured  from  sight,  and  on  a  level  with  the  window 
of  the  room.  It  was  by  the  smoke  test  that  the 
fault  was  discovered,  the  smoke  escaping  in  such 
•  quantities  from  this  fracture  as  to  blacken  the 
brickwork  reveal  and  window  sash,  and  proving 
that  the  gas  and  impure  air  passing  off  from  the 
cesspool  in  this  manner  escaped  and  found  its 
way  through  the  window  into  the  interior. 

Another  case  of  a  similar  character  was  where 
two  children  died  from  diphtheria,  which  was 
traced  to  a  communication  between  a  filthy  privy 
pit  and  the  underneath  of  the  floor  of  a  house  by 
a  network  of  rat  runs.  The  work  of  house 
drainage  undertaken  and  carried  out  by  many 


builders  is  too  often  considered  by  them  as  a 
secondary  matter  requiring  little  attention,  and  the 
fact  that  some  of  the  principal  parts  when  com- 
pleted are  hidden  under  ground  and  floors,  or  behind 
casings,  gives  opportunity  for  concealing  much  bad 
work.  In  order  that  houses  should  be  healthy 
dwellings  the  drainage  must  be  perfect,  and  where 
this  work  has  been  satisfactorily  executed,  it 
remains  the  duty  of  the  occupiers  to  exercise 
cleanliness.  To  ensure  that  all  drains  should  be 
above  suspicion,  good  workmanship  on  the  very 
best  principles  must  be  insisted  upon,  whilst  those 
engaged  on  the  work  should  be  under  the  direction 
and  control  of  competent  and  reliable  authority. 

If  a  town  is  sewered  by  a  defective  system,  it  is 
no  reason  or  excuse  that  house  drains  connected 
therewith  should  not  be  of  the  best,  for  house  drains 
in  connection  with  bad  sewers  or  cesspools  have  the 
greater  need  of  perfection  to  keep  back  offensive, 
effluvia  and  germs  of  disease — present  in  cesspools 
and  defective  sewers — from  penetrating  the  dwell- 
ings, contaminating  the  air,  and  attacking  the 
inmates.  It  is  a  mistake  to  think  that  because 
once  house  drains  are  made  perfect  they  will  remain 
so  for  an  indefinite  number  of  years.  They  should 
be  periodically  tested  with  a  view  of  ascertaining 
whether  any  faults  in  their  action  or  construction 
exist,  such  as  fracture  caused  by  frost,  settlement, 
or  undue  pressure,  or  jar;  trap  bottom  knocked 
through,  or  water-closet  cistern  out  of  order,  and 
so  giving  insufficient  flush  to  cleanse  the  drains. 
All  of  these  accidents  are  possible,  and  although  the. 
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fault  may  be  small,  its  result  maybe  serious  unless 
rectified.  Occupiers  of  houses  should  pay  con- 
tinual attention  to  the  drains  being  kept  clean  and 
in  order  by  proper  flushing,  and  the  occasional  use 
of  hot  water  with  soda  and  disinfectants.  Care 
should  be  taken  to  remove,  by  means  of  a  proper 
bucket  provided  in  connection  with  sink  trap,  any 
grease  that  may  have  been  collected  therein  from 
the  scullery  sink  waste,  or  by  the  use  of  a  special 
flushing  rim  trap  automatically  removing  the 
grease ;  and  by  further  keeping  the  various  gully 
traps  under  rain-water  pipes,  and  in  yards  for 
surface  water,  &c,  well  cleansed  and  charged  with 
water  above  the  sealing  line,  more  especially  in 
hot  and  dry  weather. 
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CHAPTEE  II. 


Section  1. — Drains. 

Drains  are  combinations  of  tubes  or  pipes,  placed 
in  convenient  and  practical  positions,  jointed  to- 
gether in  such  manner  as  to  form  water  and  gas- 
tight  conduits  for  the  purpose  of  conveying  all 
waste  liquids  and  faecal  matters  from  our  dwellings 
into  a  sewer  or  other  suitably  constructed  recep- 
tacle. With  house  drains  the  selection  of  pipes  is 
the  first  and  not  the  least  important  matter.  This 
requires  a  great  deal  of  experience,  as  there  are 
many  points  to  be  observed  and  considered. 

The  pipes  considered  most  suitable  for  house 
drainage  purposes  are  manufactured  from  clay,  and 
in  the  firing  are  glazed  with  salt,  being  known  as 
salt-glazed  stoneware  pipes. 

Stoneware  pipes  should  be  well  baked,  of  hard 
substance,  and  quite  straight,  truly  concentric  in 
section  and  of  equal  thickness  throughout,  not 
less  than  one-twelfth  the  diameter,  and  thoroughly 
glazed  both  inside  and  outside.  They  should  be 
perfectly  non-porous,  the  inside  smooth,  and  free 
from  irregularities.  The  outside  of  spigot  end 
should  be  slightly  roughed  in  the  making,  to  afford 
a  good  key  to  the  cement,  and  the  socket  should  be 
of  sufficient  depth  to  make  a  good  joint,  the  inside 
of  which  being  also  roughed  in  the  making.  The 
pipe  and  socket  should  be  made  in  one  piece.  The 
tested  pipes  manufactured  by  Messrs.  Doulton 
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are  known  as  the  standard  of  what  good  pipes 
should  be. 

Beside  Messrs.  Doulton  and  Co.,  there  are  other 
firms  recognised  as  successful  manufacturers  of 
stoneware  pipes.  The  Albion  Clay  Company, 
Ltd.,  manufacture  the  well-known"  Granitic  "  stone- 
ware pipes,  which  are  carefully  made  and  of  first- 
rate  quality.  These  pipes  are  extremely  tough 
and  hard  to  fracture,  and  at  the  same  time  non- 
absorbent.  The  selected  pipes,  which  are  stamped 
"  Tested,"  are  very  satisfactory  for  the  best  class  of 
work,  beside  being  reasonable  in  cost.  Messrs. 
Craig,  Limited,  is  an  old-established  firm,  and 
amongst  their  numerous  fire-clay  works  for  which 
high  awards  have  been  given,  their  glazed  dram 
pipes  have  received  a  favourable  notice  for  quality, 
good  shape,  and  glazing.  Their  best  selected  are 
all  that  is  required.  Messrs.  J ennings'  stoneware 
pipes,  judging  from  the  large  amount  of  work 
executed  in  this  line  by  the  firm  all  over  the 
country  with  the  most  favourable  results,  is  suffi- 
cient proof  of  the  excellency  of  their  manufacture. 
Messrs.  Oates  Green,  Limited,  manufacturers  of 
the  "Nalethrie"  stoneware,  are  noted  for  their 
"  Truinvert  "  patent  pipe,  and  stand  high  for  the 
excellency  of  their  materials  and  workmanship. 
Messrs.  Sankey  and  Son  are  the  manufacturers  of 
various  descriptions  of  stoneware  goods,  and,  like 
Messrs.  Doulton,  have  London"  and  country-made 
pipes.  Their  productions  are  invariably  of  a  good 
sound  and  impervious  nature.  There  are  other 
firms  in  various  parts  of  the  country  who  stand 
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equally  as  high  for  the  excellence  of  their  ware  as 
the  foregoing. 

Where  a  drain  passes  under  a  house — a  method 
which  should  be  avoided  where  possible — it  is  de- 
sirable, but  not  absolutely  necessary,  to  use  iron 
pipes  jointed  with  lead. 

A  special  advantage  gained  in  the  use  of  iron 
pipes  for  this  purpose  is  that,  being  in  9ft.  lengths, 
they  only  necessitate  one  joint  in  a  length  where 
stoneware  would  require  four,  besides  which  they 
are  more  self-carrying,  and  not  so  liable  to  fracture 
as  stoneware.  These  pipes  should  be  vertically 
cast  with  sockets  downwards.  They  should  be 
truly  shaped  concentric,  and  the  thickness  of  metal 
maintained  without  variation  throughout. 

The  spigot  end  of  each  pipe  should  be  fur- 
nished with  a  projecting  bead  or  fillet,  which  should 
fit  into  the  sockets,  leaving  not  more  than  j^in. 
clearance  all  round.  Iron  pipes  for  sewage  pur- 
poses of  diameters  of  4in.,  6in.,  and  9m.,  should  be 
9ft.  in  length,  excluding  sockets,  and  fin.  in  thick- 
ness for  4in.  and  6in.  pipes,  and  Jin.  for  9in.  pipes. 
The  depth  of  the  sockets  should  be  2fin.,  and  the 
weight  160  lb.,  236  lb.,  and  560  lb.  each  respectively. 
They  should  stand  a  test  of  between  400ft.  and 
500ft.  of  water.  The  metal  used  in  their  manufac- 
ture should  be  free  from  cinder  or  inferior  iron,  and- 
be  strong,  tough,  and  close  grained.  They  should 
be  free  from  air  holes  or  other  imperfections  of 
casting.  Iron  pipes  are  sometimes  treated  with  a 
special  process  to  prevent  corrosion  from  the  action 
of  the  sewage. 
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The  process  known  as  the  Barff  is  useful  for  this 
purpose,  and  consists  of  covering  the  surfaces  with 
a  coating  of  magnetic  oxide.  It  is  produced  by  the 
action  of  superheated  steam  upon  the  metal  when 
confined  in  a  heated  chamber,  the  coating  of  oxide 
being  deposited  on  the  surfaces  of  the  pipes  by  the 
combustion  of  the  decomposed  steam  and  oxygen. 
This  system  has  been  improved  upon  to  a  great 
extent  by  a  less  expensive  treatment,  known  as  the 
Bower  process,  which  is  similar  to  the  former,  but 
the  magnetic  oxide  coating  is  obtained  in  a  quicker 
and  somewhat  different  manner.  Dr.  Angus 
Smith's  process,  which  is  another  treatment  for 
iron  pipes,  for  the  prevention  of  corrosion,  is  by 
heating  the  pipes  to  a  high  temperature  and  plac- 
ing them  vertically  into  a  heated  liquid  mixture  of 
coal  tar,  pitch,  resin,  and  linseed  oil,  the  pipes  after 
immersion  being  slowly  withdrawn  and  placed  in 
their  same  upright  positions  to  cool.  Before  being 
subjected  to  this  treatment  they  are  well  cleaned 
and  freed  from  any  cinder  or  rust.  Having  thus 
given  a  description  of  the  pipes  generally  used  for 
house  drainage,  the  next  important  matter  for  con- 
sideration is  the  manner  of  laying  them  to  con- 
stitute a  clean  and  effective  drain. 

Drains  should  be  laid  with  gradual  falls  in  the 
same  direction  from  beginning  to  end.  Perfectly 
straight  pipes  having  been  selected,  so  that  they 
will  efficiently  drain  themselves  dry  and  leave 
nothing  in  any  hollows  to  lead  to  decomposition 
and  foulness,  the  trench  should  be  excavated 
a   width  convenient  for  working,  and  the  floor 
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finished  to  the  required  fall,  starting  from  the 
sewer  end,  and  should  there  be  any  soft  place, 
or  where  too  much  has  been  removed,  the  filling  in 
should  be  well  consolidated,  or  concrete  substituted 
for  the  original  material.  A  length  of  pipes  should 
be  laid  in  their  places  with  the  spigots  turned  in 
the  direction  of  the  flow  of  the  drain  before  any 
joints  are  made,  but  in  the  case  of  ordinary  socket 
pipes  a  strand  or  two  of  tarred  gasket  or  hemp 
should  be  tightly  fastened  round  the  end  of  the 
spigot  of  sufficient  thickness  to  firmly  hold  the 
same  in  the  socket  of  the  next  pipe,  but  which  at 
the  same  time  must  not  occupy  much  of  the  depth 
of  the  socket  which  is  required  for  cementing, 
When  the  pipes  are  being  so  laid,  small  counter- 
sinkings  or  grips  should  be  cut  in  the  trench  just 
deep  enough  to  receive  the  sockets,  in  order  that 
the  barrels  may  rest  firmly  throughout  their  length 
on  the  solid  floor  of  the  trench,  thus  relieving  the 
Bockets  from  undue  pressure,  probably  resulting  in 
the  breakage  of  the  pipes  and  joints  for  want  of 
uniform  support  in  the  direction  of  their  length. 
It  is  always  necessary  where  the  pipes  do  not  rest 
on  the  firm  virgin  earth  to  lay  a  bed  of  6in.  of  Port- 
land cement  concrete  throughout  the  length  and 
width  of  the  trench  for  the  drain  to  rest  upon.  This 
can  be  done  before  the  drain  is  laid,  in  which  case, 
when  the  joints  are  finished,  the  space  underneath 
the  pipes  between  the  sockets  should  be  well  filled 
up  with  good  fine  cement  concrete.  Sewers  and 
drains  up  to  as  recent  date  as  1845  were  as  a  rule 
constructed  of  brickwork,  sometimes  as  circular, 
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and  sometimes  as  square  conduits,  and  the  work- 
manship and  materials  in  connection  with  them 
were  generally  not  of  the  best. 

At  the  introduction  of  earthenware  pipes  for 
sewage  purposes,  and  for  some  time  afterwards  the 
collars  or  sockets  were  made  by  a  separate  process 
and  placed  on  them  by  hand  until  a  method  was 
introduced  by  which  pipes  and  sockets  were  manu- 
factured in  one  piece.  For  some  time  the  joints 
were  merely  made  with  clay,  which  very  soon 
washed  out.  Sound  water-tight  jointing  was  not 
considered  of  much  moment,  until  its  necessity 
was  recognised.  At  the  present  time,  when  nothing 
but  such  joints  can  be  permitted,  Portland  cement 
for  stoneware  pipes  meets  with  general  approval  as 
an  all-round  good  material  sufficient  for  most  cases. 

The  method  of  cementing  the  joints  of  ordinary 
socketed  stoneware  pipes  is 'very  important,  and  is 
done,  in  the  first  place  by  well  caulking  the  joint 
underneath,  between  the  socket  and  spigot,  with 
Portland  cement,  previously  pushing  the  spigot 
and  gasket  well  home  into  the  socket. 

After  the  underneath  part  is  filled  in,  the  sides, 
and  lastly  the  top,  should  be  completed,  and  at  the 
finish  the  whole  should  be  trowelled  off  to  a  smooth 
surface.  To  make  sure  that  any  cement  which 
may  have  gained  access  to  the  inside  of  the  pipes 
is  properly  removed,  a  leather  disc  on  the  end  of  a 
rod,  of  a  loose  fit,  should  be  passed  through  the 
interior  to  remove  such  intruding  substance,  which 
otherwise  might  obstruct  the  drain. 

A  variety  of  joints  have  been  patented,  and  there 
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is,  as  a  rule,  little  or  no  fault 
to  find  with  them,  some  of 
those  recognised  as  successful 
being  as  follows  : — 

Fitzpatrick's  patent  joint  is 
made  as  an  improvement  on  the 
ordinary  method  of  jointing 
pipes,  and  to  dispense  with  the 
use  of  gasket,  which  in  the  usual 
joints  is  first  placed  between  the 
spigot  and  socket,  for  the  pur- 
pose of  securing  a  uniform  level 
in  the  pipes  and  preventing  the 
cement  entering  and  causing  an 
obstruction.  This  joint  is  made 
by  bevelling  off  the  end  of  the 
spigot,  a  corresponding  bevel 
and  shoulder  being  formed  at 
the  back  of  the  socket,  giving 
a  perfect  continuity  of  bore, 
without  the  use  of  gasket.  The 
joint  is  then  finished  in  cement, 
and  the  liability  of  any  of  the 
material  finding  its  way  into  the 
inside  of  the  drain  is  reduced  to 
a  minimum.    (Fig.  1.) 

Hassan's  "  Double-lined"  joint 
has  a  composite  material  cast  on 
the  spigot  and  socket ;  when  the 
pipes  are  pushed  together  grout 
cement  is  run  into  an  opening 
provided  in  the  socket  for  that 


Fitzpatrick's  Join 
Fig.  1. 
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purpose.  The  grout  cement  then  runs  all  round 
a  groove  left  between  spigot  and  socket,  and  makes 
a  tight  joint.  (Fig.  2.)  Sykes'  patent  is  a  joint 
manufactured  by  the  Albion  Clay  Company,  Ltd., 
and  is  on  the  principle  of  a  screw  which  is  cast  on 
the  spigot  and  in  the  socket  in  composite,  and 
when  well  tightened  together  cement  can  be  used 
in  the  space  remaining  to  further  secure  the  joint. 
(Fig.  3.)  Green's  patent  "Truinvert"  pipe  is  a 
joint  on  the  Hassall  system,  and  when  properly 
made  affords  an  unusually  safe  and  strong  joint 

^-Cement poured  m 


Fig.  2. 


for  house  drainage  purposes.  It  is  formed,  in  the 
first  place,  by  a  lengthened  double  socket,  one 
socket  being  deeper  than  the  other,  for  the  recep- 
tion of  the  Hassall  or  composite  joint,  while  the 
other  forms  a  rest  or  seating  for  the  end  of  the 
spigot.  The  pipes  being  thus  placed  together,  a 
chamber  is  left  between  the  composite  and  the  end 
of  the  first  socket  for  cement  or  other  grout,  which 
is  admitted  through  two  holes  at  the  top  of  the 
socket. 

Self-adjusting  joints,  although  not  so  extensively 
used  for  house  drainage,  are  invaluable  in  some 
cases,  and  almost  indispensable  for  laying  drains 
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lead  are  sometimes  used  in  preference  to  gasket,  but 
as  hot  lead  iB  liable  to  melt  these  rings,  the  method 
is  not  to  be  recommended.  Melted  lead  is  then  run 
in  and  the  whole  caulked  up,  and  at  the  finish  the 
joint  should  be  full  of  lead.  Great  care  should  be 
taken  that  no  lead  gains  access  into  the  interior  of 
the  pipes.  The  melted  lead  is  run  into  the  joints 
of  small  pipes  by  means  of  a  fillet  of  clay  being 
formed  between  the  end  of  the  collar  of  the  one  pipe 
and  the  barrel  of  the  other,  leaving  the  cavity 
between  the  spigot  and  socket  free  for  the  lead  to 


Fig.  3. 

run  round.  For  large  pipes,  in  the  place  of  the 
fillet  of  clay,  which  would  not  stand  in  making  a 
large  joint,  gasket  is  twisted  together,  and  after 
being  dipped  in  puddled  clay  is  fastened  tightly 
round  the  pipe,  and  pushed  against  the  collar  to 
form  a  fillet,  as  in  the  former  case. 

The  cement  used  for  drainage  works  should  be 
of  the  best  Portland,  finely  ground,  and  weighing 
112  lb.  to  the  struck  bushel,  breaking  with  a 
weight  of  not  less  than  250  lb.  per  square  inch 
after  seven  days'  immersion  in  water.  All  cement 
for  drain  joints  should  be  mixed  up  and  allowed 
to  stand  awhile  before  use.    If  not  so  treated  the 
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•cement  is  likely  to  blow.  At  the  same  time  it 
should  not  be  worked  up  a  second  time.  In 
practice,  it  will  be  found  that  the  addition  of  a 
small  quantity  of  clean,  sharp  sand,  used  with 
discretion  with  the  cement  is  beneficial,  as  the 
joints  are  not  so  likely  to  crack  as  when  made 
with  neat  cement.  The  writer  has  had  cases 
where,  after  drains  have  been  satisfactorily  laid, 


Fig.  5. 


the  joints  on  becoming  set  have  blown  and  cracked 
owing  to  the  heat  of  the  cement,  and  thus  render- 
ing the  drain  defective. 

Concrete  for  drainage  works  should  be  composed 
of  one  part  Portland  cement  well  mixed  while  dry 
with  six  parts  of  good,  sharp,  clean  gravel,  or 
Thames  ballast,  the  stones  not  to  be  larger  any 
way  than  will  pass  through  a  2in.  ring,  and  to 
have  a  proportion  of  sand  or  fine  gravel  which 
will  only  just  fill  in  the  interstices  of  the  large 
materials. 

Often  it  is  found  necessary  to  carry  a  drain  over 
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an  old  filled-up  cesspool  of  which  the  crown  has 
been  removed ;  unless  proper  precautions  are 
taken,  upon  the  ground  subsiding  the  drain  will 
be  fractured.  To  prevent  this  it  should  be  carried 
over  the  treacherous  spot  either  by  replacing  the 
crown  at  the  level  required,  or  by  bridging  with  a 
strong  stone  flag  or  iron  girder  with  good  bearings 
on  each  side.  If  possible,  however,  it  is  better 
to  avoid  such  treacherous  spots.    The  method  of 


Fig.  6. 

laying  drains  embedded  with  concrete  is  somewhat 
the  same  as  already  described.  On  the  floor  of 
the  trench  6in.  of  good  concrete  should  be  laid, 
about  18in.  in  width.  The  pipes  are  then  laid 
before  the  concrete  becomes  set,  and  the  sockets 
sunk  till  the  barrels  rest  firmly  on  the  bed.  The 
joints  are  then  made  in  the  same  manner  as  be- 
fore, and  allowed  to  set,  and,  after  testing  any 
space  between  the  pipes  and  concrete  floor,  which 
had  been  necessarily  removed  for  jointing  pur- 
poses, it  should  be  carefully  filled  in  with  concrete, 
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which  should  then  be  brought  round  6m.  in  thick- 
ness till  the  drain  is  perfectly  surrounded.  When 
this  operation  is  completed  it  is  advisable  to  again 
test  the  drain,  in  order  to  be  assured  that  no 
fracture  of  either  joints  or  pipes  has  taken  place. 

When  the  drain  is  more  than  10ft.  in  the  ground, 
special  provision  should  be  made  against  the 
crushing  of  the  stoneware  pipes  by  compression 
from  the  superincumbent  material.  This  can  be 
done  by  using  pipes  made  for  the  purpose,  which 
are  stronger  than  ordinary  ones,  being  one-tenth 
the  diameter  in  thickness.  Should  pipes  of  ordi- 
nary thickness  be  used  they  should  have  an  extra 
support  by  being  laid  in  a  bed  of  concrete  brought 
half  way  up  the  sides,  and  in  some  cases  sur- 
rounded with  this  material.  It  should  be  borne  in 
mind  that  drains  under  houses  should  be  laid  in 
perfectly  straight  and  direct  lines,  and  with  uniform 
falls  from  one  end  to  the  other.  Thus  assuming  the 
pipes  to  be  faultless  and  joints  carefully  made,  the 
tube  will  be  true  and  free  from  those  defects  which 
might  tend  to  check  the  free  flow  of  its  contents, 
and  thus  safeguard  against  stoppages  or  fouling. 
As  a  matter  of  fact,  all  drains,  including  those  out- 
side of  houses,  should  be  laid  in  as  straight  and 
direct  lines  as  practicable.  With  regard  to  the  fall 
of  house  drains,  it  is  advisable  to  have  an  inclina- 
tion that  will  give  a  self- cleansing  velocity  to  the 
sewage  of  4ft.  per  second.  A  fall  of  1  in  70  to  a 
6in.  drain,  and  of  1  in  50  to  a  4in.  drain,  will  effect 
this,  when  running  full  or  half  full.  It  is  true  that 
a  less  fall  is  sometimes  given,  even  up  to  1  in  120 
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for  6in.,  and  1  in  80  for  4in.  drains,  giving  a  velocity 
of  3ft.  per  second,  which  hy  some  authorities  is 
considered  sufficient,  but  the  sharper  fall  is  pre- 
ferable, and  lends  itself  better  to  ventilation 
purposes. 

The  determining  the  size  of  the  pipe  for  house 
drains  requires  some  consideration,  there  being  as 
much  hazard  in  making  it  too  large  as  too  small. 
Four-inch  pipes  should  be  the  minimum  size  used, 
and  it  is  quite  sufficient  to  drain  any  fairly-sized 
house  ;  they  would  scarcely  ever  run  full,  and  are 
much  more  self-cleansing,  and  less  likely  to  block 
than  6in.  with  the  same  quantity  of  sewage  passing 
through.  A  drain  running  half-full  bore  is  less 
likely  to  become  blocked  than  one  running  less  than 
half-full.  This  is  owing  to  the  fact  that  the  deeper 
the  water  runs  in  a  drain  the  quicker  is  its  velocity, 
and  quicker  velocity  means  greater  cleansing  effect. 
The  sectional  area  of  a  4in.  pipe  is  less  than  half 
that  of  a  6in.,  and  therefore  a  6in.  drain  would  hold 
more  than  double  that  of  a  4in.  of  the  same  length. 
A  6in.  drain  with  a  fall  of  1  in  70  when  running  half 
full  is  capable  of  discharging  150  gallons  of  sewage  in 
one  minute,  and  with  a  fall  of  1  in  120, 115  gallons. 
A  4in.  drain  with  a  fall  of  1  in  50  will  discharge  65 
gallons  per  minute  when  running  half  full,  and  50 
gallons  per  minute  with  a  fall  of  1  in  80.  When 
running  full  the  discharge  would  be  double.  From 
the  foregoing  it  will  be  seen  that  a  4in.  pipe  is 
more  self-cleansing  for  ordinary  houses  than  a 
6in.,  besides  not  offering  so  much  space  for  the 
collection  of  drain  air  or  gas,  nor  surfaces  for  the 
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deposit  of  filth  to  foul  the  drain.  Drains  6in.  in 
diameter  should  only  be  adopted  under  special  cir- 
cumstances for  large  establishments. 

In  order  to  set  out  the  fall  of  a  drain,  the 
mason's  spirit  level  and  long  straight  edge  are,  as 
a  rule,  used.  The  spirit  level  should  be  placed  on 
the  straight  edge,  and  this  being  laid  on  the  top  of 
the  sockets  of  the  pipes  it  should  be  raised  at  the 
lower  end  till  horizontal.  Then  the  measurement 
between  the  lower  side  of  the  straight  edge  and  top 
of  socket  of  pipe  will  represent  the  fall,  and  the 
length  from  the  socket  on  which  the  other  end  of 
the  rod  rests  to  this  pomt  will  represent  the  dis- 
tance, and  the  one  divided  into  the  other  will  give 
the  inclination.  A  convenient  way  is  to  fix  a  small 
cube  of  wood  representing  the  fall  required  in  a 
given  length  to  the  lower  end  of  the  straight  edge. 
It  is  a  mistake  to  merely  lay  the  level  on  the 
barrel  of  the  pipes,  which  is  often  done  to  obtain 
approximate  falls  without  using  a  straight  edge, 
as  no  uniformity  of  inclination  can  thereby  be 
obtained. 

Section  2. 

Junctions  with  drains  should  always  be  at 
oblique  angles.  The  Model  Bye-laws  of  the  Local 
Government  Board  make  a  special  note  on  this 
matter  to  the  effect  that  "Tributary  drains, 
whether  vertical  or  horizontal,  ought  always  to  be 
formed  with  proper  bends,  delivering  in  the  direc- 
tion of  the  flow  and  at  the  side  of  the  drain  into- 
which  they  discharge."    (Fig.  7.) 
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This  is  necessary  to  prevent  the  interruption  of 
the  flow  in  the  drain  by  a  cross  current,  which 
would  cause  a  deposit,  probably  eventuating  in  a 
stoppage.  (Fig.  8.)  In  laying  drains  provisions 
should  be  made  to  give  all  junctions  and  bends 
an  extra  fall.  A  tributary  drain  should  always 
be  connected  to  a  junction  arm  of  the  Bame 


Fig.  7. 


size ;  thus  a  4in.  branch  drain  should  not  be 
made  to  fit  into  a  6in.  junction  arm,  and  so  on. 
All  junctions  should  be  made  slightly  above 
the  level  of  the  invert  in  the  case  of  house 
drains,  and  not,  as  is  sometimes  done,  brought 
in  at  the  top.  It  is  often  the  case  that  when  a 
drain  passes  close  beside  a  gully,  &c,  for  the  pipes 
to  be  brought  straight  down  and  the  junctions  made 
in  the  top  of  the  drain.    This  is  a  pernicious 
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practice,  and  one  to  be  condemned.  Slow  bends 
in  connection  with  proper  junction  pipes  should  be 
used. 

The  junction  of  house  drains  with  existing  sewers 


Fig.  8. 

should  be  by  proper  bends,  the  same  as  in  the  case 
of  drains  and  the  practice  of  knocking  a  hole  in  the 
side  or  top  of  the  sewer,  and  simply  thrusting  the 
end  of  the  house  drain  into  it  and  making  good  with 


Fig.  9. 


cement,  should  be  a  thing  of  the  past  and  aban- 
doned for  the  future.  These  connections  should  be 
executed  with  saddle  pieces.    (Figs.  9  and  10.) 
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Connections  with  brick  sewers  should  be  made 
by  means  of  proper  junction  blocks  specially  manu- 
factured for  the  purpose,  care  being  taken  that 
these  are  not  turned  in  the  wrong  direction,  as 
is  not  infrequently  the  case.    (Figs.  11  and  12.) 


Fig.  9.  Fig.  10. 

With  existing  iron  sewers  junctions  should  be 
made  by  boring  the  pipes  to  the  size  required, 
and  proper  connections  made  with  saddle  pieces. 


iefc  hand 


r 

Fig.  11. 

When  it  is  necessary  to  have  bends  in  drains,  easy 
curves  should  be  used,  which  can  always  be  ob- 
tained, made  in  the  same  material  as  the  pipes. 
(Fig.  13.)  It  is  a  gross  mistake  to  form  curves 
with  straight  pipes  (Fig.  14)  a  method  which  is 
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too  often  followed  by  some  who  know  no  better. 
The  results  in  such  cases  are,  that  proper  joints 
cannot  be  made  owing  to  one  side  of  the  spigot 
being  drawn  nearly  out  of  its 
socket  in  producing  the  required 
angle,  while  the  other  more  or 
less  closes  up  the  cavity  required 
for  the  cement  joint,  and  thus 
only  the  top  and  bottom  of  the 
drain  are  able  to  be  jointed, 
while  the  two  sides  are  imper- 
fect, and  at  the  same  time  im- 
peding the  flow. 
"When  it  is  necessary  to  enlarge  small  drains  in 
their  course,  taper  pipes  should  be  used,  which  are 
made,  for  instance,  with  a  4in.  socket,  and  the  pipe 


Junction  Block. 
Fig.  12. 


Fig.  13. 


Fig.  14. 

or  barrel  gradually  enlarged  to  6in.,  and  so  on,  so 
that  a  drain  can  be  enlarged  at  any  required  point 
without  any  unevenness  or  projection  in  the 
interior.   The  usual  form  of  taper  pipe  is,  however 
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incorrect;  for  instance,  a  taper  enlarging  a  4in.  into 
a  6in.  should  be  so  formed  as  to  bring  the  top  of 
the  4in.  lineable  with  the  top  of  the  6in.  pipe,  the 
development  being  below  the  axis  of  the  4in.,  thus 
giving  full  advantage  of  the  enlargement,  otherwise 
when  the  6in.  is  running  full  the  sewage  must  back 
up  into  the  4in.  Taper  bends,  when  required  for 
similar  purposes,  should  also  be  advocated. 

It  is  not  an  uncommon  practice  to  make  an  in- 
creasing joint  by  thrusting  the  spigot  of  the  smaller 
pipe  into  the  barrel  of  the  larger  one  and  packing 
the  joint  in  the  ordinary  manner  between  the  two. 
This  leaves  a  ridge  or  projection  of  more  or  less 
size  in  the  inside  of  the  larger  pipe,  which  is  not 
satisfactory.  Another  way  is  by  cutting  the  barrel 
off  within  an  inch  or  so  of  the  socket  of  the 
smaller  pipe  and  bevelling  the  inner  edge  of  the 
spigot  thus  formed.  This  is  then  inserted  into  the 
larger  pipe,  the  socket  of  the  smaller  one,  in 
certain  cases,  fitting  into  the  socket  of  the  larger 
one,  leaving  just  sufficient  space  between  the  two 
to  make  a  joint.  This  method  is  a  trouble- 
some one,  and  not  to  be  compared  with  that  of 
purpose-made  taper  pipes.  "When  stoneware  pipes 
are  required  to  be  cut  they  should  be  stood  on  end 
and  filled  with  sand,  the  inertia  thus  produced 
reducing  the  liability  of  fracturing  or  cracking  the 
shell. 

Section  3. 

The  question  of  soil  pipes  is  as  important  a  part, 
if  not  more  so,  as  any  portion  appertaining  to  the 
house  drainage  system,  both  as  regards  material 
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and  workmanship.  It  is  a  great  mistake  on  the 
score  of  economy  to  use  cheap  soil  pipes.  These 
are  cheap,  perhaps,  to  the  builder,  but  dear,  to  say 
the  least  of  it,  to  the  owners  and  occupiers, 
especially  when  they  involve  sickness  and  conse- 
quential trouble  and  expense. 

The  best  material  for  soil  pipes  is  drawn  lead, 
weighing  not  less  than  8  lb.  to  the  superficial  foot. 
Cast  and  seamed  lead  pipes 
should  not  be  used  for  any  drain 
purposes,  they  being  subject  to 
pinholes  and  other  weaknesses, 
and  therefore  not  to  be  depended 
on,  besides  which  they  will  not 
stand  bending. 

The  advantages  of  drawn  lead 
pipes  are  that  they  are  smoother  and  less  absor- 
bent than  other  pipes,  conducing  to  cleanliness 
and  the  reduction  of  fouling  to  a  minimum,  they 
are  also  more  reliable  and  durable,  being  less 
affected  by  the  weather.  They  are  less  cumber- 
some, and  can  be  bent  into  any  position  required. 

The  wiped  joint  is  the  strongest  and  best  for  all 
lead  pipes.  It  is  no  easy  matter  to  make  a  satis- 
factory joint  of  this  description;  on  the  contrary, 
it  requires  a  large  amount  of  skill  and  experience 
on  the  part  of  the  plumber  before  he  succeeds  in 
mastering  this  difficult  part  of  his  craft,  and  it 
naturally  follows  that  such  work,  if  required  good 
must  be  well  paid  for.  In  the  first  place  there 
must  be  a  socket  and  spigot  for  one  pipe  to  fit  into 
the  other,  as  in  the  case  of  drain  pipes,  but  in  this 
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instance  such  sockets  have  to  be  formed  by  the 
plumber  at  the  end  of  the  pipe,  instead  of  these 
being  ready  made  by  the  manufacturer.  This  part 
of  the  work  is  of  all  importance  in  order  that  no 
part  of  the  pipe  or  joint  should  be 
weakened,  and  that  no  solder  can 
gain  access  through  the  joint  into  the 
interior  of  the  pipe. 

The  best  way  to  obviate  such  de- 
fects is  to  form  the  socket  by  opening 
the  end  of  the  one  with  a  wooden  tan 
pin  (Fig.  15)  to  a  sufficient  width  to 
receive  the  spigot  end  of  the  other 
pipe,  which  should  also  be  treated 
slightly  in  a  similar  manner,  with 
the  outer  edge  rasped  off  till  very 
thin  in  order  to  make  it  take  its  bearing  and 
become  a  true  fit  with  the  interior  of  the  socket. 
This  being  done,  any  grease  that  may  exist  should 
be  removed,  and  the  ends  painted  a  few  inches 
up  the  external  and  internal  surfaces,  with  a 
mixture  of  vegetable  black  or  lamp  black,  glue, 
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and  dried  chalk  or  whiting,  and  upon  its  becoming 
dry  the  external  surfaces  of  both  socket  and 
spigot  for  an  inch  or  two,  according  to  the  size  of 
the  pipe,  together  with  a  small  portion  round  the 


inside  of  the  former,  should  be  shaved  with  a  shaving- 
hook  (Fig.  16),  removing  the  paint  and  a  very  thin 
portion  of  lead,  leaving  them  perfectly  bright;  to 
prevent  tarnish,  tallow  should  be 
rubbed  over  these  bright  parts. 
After  the  pipes  have  been  properly 
adjusted,  the  solder,  which  is  at- 
tended to  by  the  plumber's  mate, 
whose  duty  it  is  to  see  that  it  does 
not  become  overheated,  consisting 
of  one  part  of  tin  to  three  parts 
of  lead,  is  now  applied,  being  poured 
round  the  shaved  portions  of  the 
pipes.  The  joint  is  then  wiped 
into  shape  by  means  of  a  thick 
soldering  cloth,  which  consists,  as 
a  rule,  of  moleskin  well  greased 
on  the  surface  with  tallow  (Fig.  17). 

Plumbers  wipe  as  many  of  their  joints  as  possible 
in  the  workshop,  but  there  are  cases  where  upright 
joints  have  to  be  made.  In  these  cases,  to  prevent 
waste  of  the  surplus  solder  while  making  the  joint, 
which  would  otherwise  fall  to  the  ground,  a  lead 
collar,  well  soiled,  should  be  fastened  round  the 
soiled  part  of  the  pipe  just  below  the  joint  (Fig.  18). 
This  will  catch  the  solder,  which  upon  cooling  can 
be  easily  removed. 

Next  to  the  wiped  joint,  but  a  long  way  from 
being  near  it  as  regards  perfection,  stands  the  blown 
joint  and  the  copper  bit  joint,  neither  of  which,  in 
these  days  of  high  sanitation,  should  be  used. 
Good  plumbers,  as  a  matter  of  fact,  will  not  adopt 
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them  for  sanitary  purposes.  They  consist,  in  the 
first  instance,  of  the  lower  end  of  the  top  pipe 
being  thrust  into  the  upper  end  of  the  lower  in  a 
similar  manner  to  that  of  the  wiped  joint,  only  to  a 
greater  depth.  This  being  done  in  the  case  of  the 
blown  joint,  the  part  where  the  joint  is  required  to 
be  made  is  heated  by  means  of  a  flame  blown 
against  it  by  a  blow-pipe,  and  a  stick  of  solder  i3 


Fig.  19. 

heated  by  the  flame  and  run  all  round  the  joint  till 
the  socket  is  filled.  The  copper  bit  joint,  which  is 
inferior  to  the  former,  is  made  by  a  stick  of  solder 
being  melted  into  the  space  between  the  spigot  and 
socket  by  means  of  a  heated  soldering  iron,  which 
has  a  copper  end  or  bit.  The  solder  for  these  joints 
consists  of  more  tin  than  that  used  for  wiped 
joints. 

It  is  a  mistake  to  use  soil  pipes  of  too  large  a 
diameter,  as  they  only  afford  additional  surface 
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to  become  foul,  and  are  not  so  self-cleansing,  by  the 
action  of  the  flush,  as  smaller  ones,  and,  further, 
they  are  more  cumbersome  and  costly.  As  a  rule, 
3  or  3£in.  lead  soil  pipes  are  sufficient  for  general 
purposes. 

All  soil  pipes  should  be  fixed  outside  the  house 
wall  in  the  external  air,  as  it  must  be  remembered 
that  the  house  drains,  to  a  great  extent,  ventilate 
through  the  soil  pipe ;  and  should  it  be  defective 
through  age  or  accident  the  foul  air  would,  in  most 
cases,  simply  pass  out  into  the  open  atmosphere, 
but  if  fixed  inside  such  air  would  be  introduced 
into  the  dwelling,  thus  setting  up  a  dangerous 
nuisance. 

The  proper  manner  to  fix  lead  pipes  is  by  lead 
tacks,  which  are  plates  of  lead,  about  8in.  long  and 
4in.  wide,  soldered  on  to  the  back  of  the  pipe. 
These  plates  should  be  made  of  good  stout  lead, 
not  less  than  8  lb.  to  the  superficial  foot,  which  is 
very  necessary  when  the  weight  of  the  pipe  to  be 
fixed  is  reckoned.  These  tacks  should  be  put 
on  the  pipes  in  pairs,  one  pair  for  every  six  feet, 
and  fastened  to  the  wall  by  two  large  lead-headed 
galvanized  iron  wall-nails  to  each  tack.    (Fig.  19.) 

The  best  position  for  soil  pipes  is  facing  south, 
where  they  will  not  be  so  much  affected  by  frost 
and  cold,  which  eventually  affects  the  wear  of  the 
lead  ;  and,  further,  a  warm  pipe  increases  the  ven- 
tilating velocity.  They  should  also  be  sheltered 
as  much  as  possible  in  the  nook  between  the 
walls  of  the  house  and  back  addition,  but  at  the 
same  time  should  have  as  few  angles  and  curves 
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in  their  course  as  possible,  as  not  only  do  angles 
impede  the  flush,  but  also  the  ventilation,  and 
cause  extra  wear  and  tear. 

The  connection  between  the  lead  soil  pipe  and 
the  drain  should  not  be  by  merely  thrusting  the 
foot  into  the  stoneware  or  iron  bend  as  far  as 


Fig.  20. 


it  will  go  and  then  filling  in  the  joint  with  cement, 
but  the  lead  pipe  should  be  slightly  opened,  bell- 
shape  at  the  end  so  as  to  fit  the  socket  of  the 
bend,  and  then  the  joint  properly  cemented  and 
made  tight ;  or,  what  is  better,  a  circular  brass 
collar  should  be  soldered  round  the  end  of  the  pipe, 
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and  extend  three  or  four  inches  up  the  sides, 
being  slightly  thicker  at  the  base,  which  would  allow 
of  a  firmer  joint  to  be  made  in  cement  or  lead. 
(Fig.  20.) 

Iron  soil  pipes  are  much  used,  they  being  cheaper 
than  lead,  and  if  the  work  is  well  done  are  almost 
as  successful.  The  too  common 
practice  amongst  plumbers  of 
using  ordinary  rain-water  pipes 
jointed  with  red  lead  or  putty  is 
to  be  condemned,  as  not  only 
are  the  joints  insufficient,  but 
the  pipes  not  being  intended  for 
such  purposes  are  much  too 
flimsy  to  stand  a  proper  test,  or 
to  be  safely  caulked. 

When  iron  pipes  are  used 
they  should  be  heavy  soil  pipes 
in  6ft.  or  9ft.  lengths,  and  not 
less  than  ^in.  in  thickness, 
with  good  deep  sockets,  not  less 
than  4in.,  and  fixed  against  the 
wall  with  proper  iron  collars 
fastened  round  the  sockets  and 
secured  by  means  of  arm  pieces 
into  brickwork.  (Fig.  21.)  The 
spigots  should  be  provided  with  a  bead  all 
round  to  fit  easily  into  the  socket,  and  after  a 
few  strands  of  gasket  have  been  carefully  forced 
between  spigot  and  socket,  the  latter  being  up- 
wards, the  remaining  depth  of  the  joint  should  be 
made  with  melted  lead  and  then  finished  with  a 
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caulking  tool,  at  the  same  time  taking  care  not  to 
overdo  it  and  split  the  pipes.  All  iron  soil  pipes 
should  be  coated  inside  with  some  special  process 
to  prevent  corrosion  and  to  preserve  the  metal, 
such  as  with  Dr.  Angus  Smith's  solution,  or 
painted  with  Blundell's  petrifying  liquid,  or  three 
coats  of  oxide,  or  glass-lined. 

Galvanised  iron  pipes  are  much  used  for  this 
purpose,  but  they  also  require  special  inside  treat- 
ment, as  it  is  found  that  the  surfaces  undergo 
rapid  deterioration  under  the  action  of  sewage. 
Galvanising  consists  of  covering  the  iron  with  a 
thin  coating  of  zinc  by  placing  the  heated  pipes 
in  a  bath  of  chloride  of  zinc  and  afterwards  inti^ 
melted  zinc  and  cooling  off. 
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CHAPTEE  III. 


VENTILATION    OF  DRAINS. 

The  usual  mode  of  ventilation  of  house  drainB 
is  by  means  of  metal  pipes  attached  to  the  highest 
part  of  the  drain  and  carried  up  in  the  open  air  to 
an  elevated  position,  an  inlet  being  provided  at 
the  lowest  part  of  the  drain.  By  this  means  relief 
is  given  to  the  pressure,  and  a  current  of  fresh 
air  is  induced  to  course  through  the  drain,  remov- 
ing offensive  and  impure  odour. 

It  is  of  the  utmost  importance  that  drains  should 
be  well  ventilated,  as  the  more  open  they  are  kept 
the  less  likely  they  are,  not  only  of  becoming 
foul,  but  for  the  air  to  find  its  way  through  any 
fracture  or  defect  that  may  exist,  into  the  house, 
it  being  easier  for  it  to  make  its  escape  into  the 
open  air  through  an  unobstructed  ventilation 
opening. 

The  number  of  inadequate  and  unworkable 
methods  of  house  drain  ventilation  that  from  time 
to  time  have  come  before  the  author's  notice  is 
considerable,  to  say  nothing  of  the  dummy  venti- 
lators which  every  now  and  then  are  discovered. 
In  some  cases  every  endeavour  has  been  made  to 
effect  a  good  system,  which  on  testing  has  been 
found  a  non-success. 

To  carry  out  a  good  and  effectual  mode  of 
house  ventilation  requires  something  more  than 
the  sticking  up  of  a  pipe,  or  the  results  may  be 
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even  mora  pernicious  than  the  evils  it  is  intended 
to  prevent. 

In  ventilation  of  house  drains  there  should  be  at 
least  one  inlet  and  one  outlet  pipe  for  the  purpose 
of  extraction.  The  inlet  should  be  placed  low 
down,  and  at  the  foot  of  the  drain,  the  outlet  being 
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taken  off  the  highest  part  and  carried  up  some 
height,  as  by  so  doing  the  movement  of  the  column 
of  air,  supposing  the  surrounding  circumstances  to 
be  favourable,  will  be  regular.  The  fresh  air  being 
admitted  at  the  inlet,  which  on  becoming  warmed 
and  therefore  expanded  and  lightened,  will  rise  up 
to  the  highest  part  of  the  drain  and  up  the  venti- 
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lator,  the  latter  assisting  its  velocity  by  the  current 
of  air  passing  over  its  open  end.  The  air  inlet  is 
generally  fixed  in  conjunction  with  the  disconnect- 
ing trap  a  contrivance  by  which  the  house  drain 
is  cut  off  from  a  direct  communication  with  tbe 
sewer. 

In  cases  where  the  closets  are  in  the  centre  of  the 
building,  i.e.,  between  the  main  building  and  back 
addition,  the  principal  outlet  can  be  taken  up  at 
this  point,  but  should  the  drain  extend  further  on, 
as  is  the  rule,  to  pick  up  sink  gullie3  and  outside 
w.c,  &c,  another  ventilation  pipe  should  be  carried 
off  the  extreme  end,  and  terminate  lower  down, 
away  from  all  openings,  into  the  house.  This  will 
then  act  as  an  inlet  for  that  part  of  the  drain,  and 
the  one  outlet  will  do  service  for  the  two  inlets. 
(Fig.  22.) 

Outlet  ventilators  can  be  in  connection  with  the 
main  soil  pipes,  which  must  be  carried  up  full  bore 
without  any  bend,  if  possible;   terminating  well 
above  any  windows,  and  away  from  any  chimney 
or  other  openings.    It  is,  however,  preferable,  for 
the  purpose  of  ventilation,  to  have  a  separate 
outlet  pipe  in  connection  with  the  drains,  as  when 
the  soil  pipe  is  in  use  the  ventilation  is  affected, 
and  further,  it  is  not  always  necessary  for  soil 
pipes  to  be  as  much  as  4in.  in  diameter,  but 
outlet  ventilators  should  not  be  less  than  that 
size,  and  the  dryer  they  are  kept  internally  the  ■ 
better  they  work.    The  separate  outlet  and  the  | 
soil  pipe  can,  as  a  rule,  be  fixed  side  by  side,  ) 
and  the  latter,  which  must  always  have  an  open 
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end  above  where  the  top  connection  is  made,  instead 
of  being  carried  up,  can  be  turned  into  the  side  of 
the  former — an  expedient  which  would  also  apply 
to  anti-syphonage  pipes.  No  soil  pipe  should  be 
trapped  at  the  foot  when  disconnecting  traps  are 
used. 

Where  more  than  one  closet  discharges  into  a 


Fig.  23. 


soil  pipe,  which,  as  before  stated,  should  always 
be  carried  up  full  bore,  and  caused  to  ventilate 
above  the  roofs  of  the  houses,  the  out-go  pipe 
between  trap  and  soil  pipe  of  all  closets  should 
be  connected  to  an  anti  -  syphonage  2in.  in 
diameter,  and  the  same  carried  up  full  bore 
abreast  of  the  soil  pipe  and  terminated  into 
its  side  above  the  top  fitting,  unless  other 
provision  is  made  as  before  mentioned.  Trie 
principal  inlet  ventilator  at  the  foot  of  the  drain 
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should  always  be  placed  close  to  the  disconnecting 
trap  and  on  the  house-drain  side,  a  junction  as  a 
rule  being  provided  on  the  trap  for  that  purpose, 
which  should  be  carried  up  in  stoneware  glazed 
pipes,  properly  jointed  together,  and  terminating 
on  the  edge  of  the  path,  and  the  open  end  covered 
with  an  air  inlet  and  dirt-box  grating,  which  should 
be  fixed  level  with  the  path.    (Fig.  23.)    This  is 


the  method  adopted  by  the  Local  Government 
Board  in  their  "  Model  Bye-laws,"  and  is,  in  the 
author's  opinion,  having  watched  the  results  of 
some  thousands  of  cases  of  its  employment,  very 
satisfactory. 

In  some  cases  of  drainage,  more  particularly  in 
connection  with  cesspools,  the  mica  flap  valve  air- 
inlet  ventilator  is  used.  (Fig.  24.)  This  inlet  is 
supposed  to  work  automatically   by  the  valve 


Fig.  24. 
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opening  to  let  the  fresh  air  pass  in,  and  clos 
ing  immediately  any  back-pressure  takes  place. 
It  is  well,  however,  not  to  trust  too  con- 
fidently upon  this  action  being  permanently 
maintained,  as  the  mica  valves  are  not  always 
to  be  relied  upon  owing  to  their  getting  out 
of  shape,  and  not  properly  closing,  or  in  some  way 
becoming  damaged.  Should  the  valve  be  in  good 
order,  the  proper  fixing  of  it  also  has  much  to  do 
with  its  effective  working.  The  valve  box  should 
be  fixed  a  little  inclined  towards  the  front,  till  the 
flap  is  quite  closed  by  its  own  weight.  By  so  doing 
the  valve  will  not  remain  open,  when  not  admitting 
air,  for  the  escape  of  any  foul  smells  from  the 
drain. 

The  outlet  ends  of  ventilators  should,  in  cases 
where  there  are  no  houses,  chimneys,  or  trees  at  a 
greater  height  anywhere  near  that  might  produce 
a  down-draught,  be  protected  from  birds  building 
nests  in  them,  by  a  wire  cage  ;  but  should  there  be 
any  danger  of  down-draughts  a  good  open  cowl, 
finished  off  to  the  pipe,  with  wire  work,  or  other 
similar  contrivance,  is  necessary  to  prevent  the 
wind  blowing  down  the  outlet,  and  sending  occa- 
sional puffs  of  air  up  the  inlet. 

Ventilation  pipes  should  have  as  few  bends  as 
possible,  but  in  cases  where  these  unfortunately 
cannot  be  avoided  they  should  be  long  and  slow, 
so  as  not  to  impede  the  air  current,  and  to  prevent 
as  much  as  possible  any  rust,  incrustation,  or  other 
foreign  substance  from  finding  a  resting  place  in 
them.    It  is  also  important  that  ventilation  pipes, 
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when  independent  of  a  w.c,  or  flushing  arrange- 
ment to  keep  them  clean,  should  be  provided  with 
an  inspection  eye  at  the  foot,  to  prevent  Jtheir 
becoming  stopped  up  with  rust,  &c,  falling  down 
the  pipe,  and  lodging  at  the  bottom.  (Fig3.  25  and. 
26.)    It  is  preferable  in  such  cases  to  use  lead 


pipes  to  iron,  as  they  are  not  subject  to  rust  or 
scale. 

Traps  under  lavatory  basins  and  scullery  sinks 
should  be  ventilated  by  inserting  l^in.  anti-syphon- 
age  pipe  at  the  top  of  trap  outlet,  and  for  single 
wastes  carrying  it  through  an  external  wall,  leaving 
the  end  open  in  the  air.  In  the  case  of  a  range  of 
basins,  the  trap  under  each  basin  should  be  vented 
in  precisely  th9  same  manner  a3  the  latter  and 
carried  into  one  common  2in.  anti-syphonage  pipe, 
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Figs.  25  and  26. 
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terminated  in  the  external  air.  All  ventilators 
should  be  connected  above  the  water-line  in  the 
pipes ;  if  not,  when  the  drain  is  in  use,  the  vent 
opening  may  be  water  sealed,  and  thereby  ren- 
dered useless. 
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CHAPTER  IV. 

Section  1. — Traps  and  Gullies. 

Traps  are  arrangements  in  connection  with 
drains  which  arrest  the  flow  of  air  or  gas  into, 
out  of,  or  along  a  pipe,  and  where  the  sewage  or 
water  automatically  forms  the  seal. 

Gullies  are  special  forms  of  traps  placed  on 
drains  or  at  the  end  of  branches  to  give  free  inlet 
to  waste  waters  and  other  matters,  and  at  the  same 
time  prevent  the  escape  of  any  air  or  gas  from  the 
drain,  either  when  the  gully  is  in  action  or  not. 
There  can  be  no  doubt  that  the  question  of  traps 
requires  close  attention,  as  these  are  the  principal 
barriers  relied  upon  to  arrest  the  foul  air  present 
in  drains  and  prevent  its  escaping  into  houses  or 
other  places  where  its  effects  might  be  injurious 
to  health.  Their  internal  surfaces  should  be  as 
small  as  possible  compatible  with  efficiency,  and 
fitted  with  suitable  arrangements  for  inspection 
and  cleansing.  Every  sanitary  arrangement  in 
connection  with  the  drains  and  inside  of  houses 
should  be  trapped,  and  the  trap  fixed  as  close  to 
the  apparatus  as  possible  in  order  to  leave  no 
portion  of  the  connecting  pipe  open  to  the  internal 
air. 

To  effectually  prevent  the  passage  of  drain  air, 
every  waste  pipe  from  apparatus  inside  houses, 
with  the  exception  of  w.c.'s,  urinals,  and  slop 
sinks;  such  as  scullery  sinks,   lavatory  basins, 
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baths,  &c,  after  being  trapped  by  means  of  a 
syphon  trap  (Fig.  27),  should  be  taken  through  an 
external  wall  and  made  to  discharge  in  the  open 
air,  over  a  channel  leading  to  a  properly-trapped 


Fig.  27. 


gully.  (Fig.  28.)  In  the  case  of  the  waste  pipe 
being  on  a  higher  floor  than  the  gully,  it  should 
be  connected  with  a  special  waste  pipe  carried  up 
with  an  open  end  as  a  ventilator,  and  discharging 


Fig.  28.  Fig.  29. 

in  the  open  air  at  the  foot.  These  wastes  are, 
however,  in  some  towns  made  to  discharge  by 
means  of  a  "swan-neck"  into  an  open  cistern 
head  (Fig.  29)  leading  to  a  gully  trap,  which  is  not 
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to  be  recommended,  owing  to  the  cistern-head 
becoming  very  foul.  The  "  Model  Bye  -  laws  " 
of  the  Local  Government  Board  require  wastes  to 
discharge  over  a  channel  at  least  18in.  distant 
from  the  gully,  and  this  condition  successfully 
answers  two  purposes,  viz.,  in  the  case  of  the 
escape  of  drain  air  through  the  gully,  the  waste 
pipe  will  be  sufficiently  far  away  as  to  be  out  of 
danger  as  an  intake  ;  and,  again,  in  the  case  of 
sinks,  the  water  and  grease  will  have  an  oppor- 
tunity of  cooling  before  entering  the  drains  by 
being  exposed  to  the  open  air — another  good  feature 
in  this  arrangement.  Overflow  pipes  from  cisterns, 
and  all  descriptions  of  safes,  should  not  in  any 
case  be  made  to  discharge  directly  over  a  gully, 
but  in  some  suitable,  conspicuous  position,  where 
waste  of  water  would  be  immediately  detected, 
and  the  cause  remedied. 

All  rain-water  pipes  for  the  conveyance  of  water 
off  roofs  should  discharge  at  the  foot  in  the  open 
air  over  trapped  gullies.  In  this  way,  should  the 
gully  become  stopped,  it  can  easily  be  cleaned  out, 
and  in  cases  of  drought  where  there  is  insufficient 
rain  to  seal  these  traps,  they  can  be  regularly- 
attended  to  and  the  water  supply  replenished,  but 
if  the  pipes  are  connected  up  directly  with  the 
trap,  upon  the  latter  becoming  stopped,  there  being 
no  means  of  access  for  cleansing  purposes,  the 
water  must  rise  and  stagnate  in  the  pipes  or 
escape  through  the  joints  and  cause  damp  walls, 
whilst  in  the  time  of  drought  the  trap  upon  becom- 
ing unsealed  would  allow  the  drain  air  to  ventilate 
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up  these  down  pipes  and  cause  a  nuisance.  It  is  a 
mistake  to  make  openings  in  drains  to  receive 
small  and  ntermittent  quantities  of  water,  as  there 
may  not  be  sufficient  usage  of  the  gully  to  remain 
sealed,  therefore  in  all  cases  of  this  description, 
where  such  connections  are  required  a  second 
waste  pipe  from  a  scullery  sink  or  bath  should 
also  be  taken  into  it  in  order  to  keep  the  gully 
charged. 

Gullies  should  never  be  placed  inside  houses  ;  it 
is  a  very  dangerous  practice,  as  the  most  evil 
results  must  necessarily  follow,  either  through  the 
trap  becoming  dry  or  the  drain  air  forcing  itself 
through  the  water  seal.  All  gullies  should  there- 
fore be  placed  outside  in  the  external  air,  and  all 
waste  pipes  made  to  discharge  with  open  ends 
also  in  the  external  air. 

It  is  an  important  feature  to  have  the  waste 
pipes  of  apparatus,  such  as  scullery  sinks,  baths, 
and  lavatory  basins,  trapped,  although  some  may 
argue  that  owing  to  these  being  disconnected  and 
made  to  discharge  in  the  open  air  over  gully  traps 
there  is  no  necessity  for  so  doing,  and,  further,  that 
traps  are  a  disadvantage  as  the  water  is  obstructed 
in  its  flow.  But  it  is  obvious  that  such  traps, 
besides  shutting  out  of  the  house  any  smells  that 
may  emanate  from  the  filth  in  the  gully  trap  and 
waste  pipe,  &c,  prevent,  in  case  the  gully  becomes 
unsealed  through  defect  or  otherwise,  the  escape 
of  drain  air,  which,  owing  to  the  warmth  of  the 
inside  of  the  house,  as  compared  with  that  of  the 
outside,  may  be  drawn  or  blown  through  the  sink 
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waste.  It  is  a  frequent  occurrence  that  in  re- 
moving the  bucket  of  the  sink  gully  for  cleansing 
purposes  the  water-line  is  lowered,  and  sometimes 
the  trap  left  unsealed  until  the  sink  is  again  used. 
This  would  certainly  give  a  facility  for  the  admis- 
sion of  drain  air  into  the  house  should  there  be  no 
proper  trap  to  the  sink  waste.  Again,  if  not  for 
the  trap,  the  waste  pipe  itself  being  corroded  with 
decomposing  matter,  would  be  a  vehicle  for  fouling 
and  passing  tainted  air  into  the  interior  of  the 
house.  In  the  case  of  baths  and  lavatory  basins, 
these  arrangements  are  generally  situate  above  the 
ground  floor,  and  have,  therefore,  long  lengths  of 
waste  pipe,  and  although  there  may  be  sufficient 
disconnections  in  their  course  the  results  will  not 
be  satisfactory  unless  the  bath  is  trapped,  as  after 
a  time  the  pipes  become  coated  with  grease  and 
other  filth,  and  throw  off  objectionable  effluvia,, 
which  is  liable  to  be  drawn  into  the  interior  of  the 
dwelling. 

It  takes  a  good  deal  of  discretion  in  selecting 
the  best  trap  for  various  purposes,  there  being  such 
a  variety  to  choose  from.  The  form  of  trap  suit- 
able should  therefore  be  considered  in  conjunction 
with  the  position  and  purpose  for  which  it  is 
required.  Good  traps  should  have  a  dip  of  not 
less  than  2in.,  to  prevent  their  becoming  unsealed. 

The  two  principal  enemies  which  traps  have  to 
fight  against  are  syphonage,  and  the  excess  of  air 
pressure  to  which  drains  are  occasionally  subjected. 
Syphonage  is  caused  by  a  vacuum  set  up  in  drains. 
This  is  occasioned  chiefly  by  the  ventilation  being 
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insufficient,  and  being  bo  a  sudden  flush  imme- 
diately sucks  the  water  out  of  the  nearest  trap  to 
give  ingress  to  the  required  amount  of  air  displaced, 
and  thus  leaving  the  trap  open  for  the  escape  of 
drain  air  into  the  house.  The  excess  of  air 
pressure  in  drains  is  again  a  matter  of  ventilation, 
which  owing  to  the  momentum  and  force  of  the 
water  passing  through  the  drain  an  amount  of  air 
is  displaced  in  its  course,  this  air  forcing  its  way 
through  the  least  resisting  outlet,  and  should  there 


be  no  ventilation  pipe  it  will  escape  through  the 
water  seal  of  the  nearest  trap.  It  therefore  shows 
that  a  good  dip  should  always  be  insisted  on, 
especially  in  the  case  of  those  traps  which  are  sub- 
jected to  sudden  and  rapid  flushing,  under  which 
circumstances  they  are  liable  to  run  themselves 
unsealed.  Too  much  care  cannot  be  exercised  in 
fixing  traps,  as  often  a  good  trap  will  be  rendered 
useless  by  being  badly  fixed.  For  instance,  traps 
.should  be  kept  perfectly  upright,  and  not  allowed 


Fig.  30. 
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"to  fall  over  towards  the  front,  for  if  this  be  the  case 
they  will  not  form  the  trap  required,  and  perhaps 
will  not  seal.    They  should  also  be  made  of  the 
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Fig.  31. 

same  materials  as  the  drains  with  which  they  con- 
nect, so  that  they  can  be  satisfactorily  jointed,  as 
it  would  be  almost  as  well  to  have  no  trap  as  bad 
joints. 


Fig.  32. 


Gullies  when  at  the  ends  of  branch  drains  should 
always  be  set  up  in  connection  with  the  drain  on  a 
good  bed  of   cement  concrete,  and  well  sur- 
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rounded  with  that  material.  By  so  doing  the- 
trap  is  not  only  materially  strengthened,  but 
at  the  same  time  is  afforded  that  additional 
support  required  for  the  ends  of  the  branches, 
especially  as  the  trap  is  of  extra  weight,  and  as 
a  rule,  furnished  with  very  little  bearing  surface. 
The  manner  of  jointing  gullies  with  the  ends  of 


Fig.  33. 

drains  should  be  noted.  As  a  rule,  the  outlet  of  a 
gully  with  a  strand  or  two  of  gasket  fastened  round 
it  is  placed  into  the  socket  of  the  drain  pipe  and  the 
joint  cemented  up.  This,  although  the  general  way, 
is  not  quite  satisfactory,  it  being  difficult  to  make'a 
good  and  perfect  joint  without  proper  access  to  the 
interior  of  the  pipes,  which  cannot  be  obtained 
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iihrough  the  trap.  To  gain  this  access  the  last 
length  of  pipes  to  which  the  gully  is  to  be  fixed 
should  have  an  inspection  eye  or  square  junction 
at  the  top,  which,  upon  the  joint  being  finished, 
and  any  surplus  material  inside  the  pipe  removed 
should  be  closed  over  with  a  proper  stoneware 
stopper  and  cemented  down.  It  is  a  mistake  to 
use  gullies  and  traps  larger  than  is  necessary,  but 
no  gully  should  be  less  than  4in.  inlet,  at  the  same 


Fig.  34. 


■time,  a  4in.  gully  with  6in.  outlet  is  sufficient  for  a 
■6in.  drain  for  most  ordinary  purposes.  The  traps 
known  as  the  D  and  Bell  traps  should  never  be 
used  in  modern  drainage ;  the  D  trap  (Fig.  30) 
being  anything  but  cleanly,  and  the  Bell  very 
unreliable.    (Fig.  31.) 

To  prevent  the  drains  becoming  coated  with 
grease,  which  frequently  is  the  cause  of  much 
'trouble  and  derangement,    proper  grease-traps 
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Bhould  be  fixed  to  receive  the  sink  waste  water  in 
order  that  any  fat  that  may  exist  may  either  be 
intercepted  or  cooled  before  entering  the  house 
drains. 

Fig.  32  shows  an  ordinary  small  grease-trap 
with  bucket.  This  trap  is  of  little  use  unless- 
the  grease  is  regularly  removed  and  trap  cleansed. 

Fig.  33  illustrates  Buchan's  patent  grease-trap. 
This  trap  is  manufactured  by  Messrs.  Craig,  and  is 
one  of  the  best  of  its  kind.  The  Bink  waste  water 
passes  under  G  and  H  before  entering  the  drain  at 
C,  giving  the  grease  good  opportunity  of  either 
collecting  in  the  principal  chamber  B,  and  readily 
removed  at  E,  or  of  becoming  set,  and  thus  not 
clogging  the  drain. 

Fig.  34  is  a  grease -trap  with  flushing  rim  to 
enable  the  contents  to  be  occasionally  flushed  out 
by  means  of  an  automatic  syphon  cistern. 

Section  2. — Interception. 

All  communication  between  sewers  and  house 
drains  should  be  cut  off  by  means  of  a  proper  inter- 
cepting trap.  In  other  words,  in  order  to  keep 
back  from  the  houses  any  air  out  of  the  sewer,  or 
air  from  one  house  drain,  wherein  there  may  be 
infection  passing  into  the  drains  of  another  house, 
and  thereby  tending  to  spread  the  disease,  an  inter- 
cepting trap  must  be  fixed,  as  otherwise  all  the 
house  drains  will  be  connected  one  with  the  other, 
and  the  sewers  ventilated  through  the  drains,  by 
which  means  in  time  of  an  outbreak  of  infectious. 
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disease,  contagion  may  perhaps  spread  through 
the  defective  drains  and  cause  an  epidemic.  In 
cases  where  the  interceptor  is  not  used,  it  is  tanta- 
mount to  laying  on  the  bad  air  from  all  filthy  and 
neglected  drains,  including  the  line  of  sewers, 
with  the  house  drain,  and  all  that  is  required  is  an 
outlet  from  imperfect  work  or  an  accidental  fracture 
for  the  occupiers  to  have  a  plentiful  supply  of  the 
mixture.    The  Model  Bye-laws  require  such  an 
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Fig.  35. 

intercepting  trap  to  be  provided  between  all 
sewers  and  house  drains,  with  a  pipe  or  shaft 
carried  up  vertically  on  the  house  side  of  same, 
to  act  as  an  inlet  air  ventilator. 

The  intercepting  trap  should  also  without  fail  be 
used  to  disconnect  the  house  drains  from  cesspools 
and  similar  receptacles,  where  there  is  no  better 
method  of  drainage  provided. 

All  intercepting  traps  should  be  of  best  glazed 
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stoneware  or  iron,  and  at  least  one-twelfth  the 
diameter  of  the  trap  in  thickness,  and  free  from 
any  roughness  or  air-holes  in  the  manufacture. 
They  must  be  well  shaped  and  with  a  water  seal 
■of  2£in.  at  the  least.    The  interceptor  should  be 


Fig.  36. 

set  perfectly  level,  so  as  not  to  cause  any  undue 
impediment  in  the  flow  of  sewage.    Too  large  a 
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" IMPROVED  KENON* 
Fig.  37. 

trap  should  not  be  used,  but  a  4in.  trap  is  sufficient 
for  either  a  4in.  or  6in.  drain  and  a  6in.  trap  for  a 
9in.  drain. 

Some  of  the  principal  intercepting  traps  used 
are: — The  "Buchan"  trap,  made  by  Messrs.  J.  and 
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M.  Craig,  Ltd.,  as  illustrated  in  Figs.  35  and  36,  is 
one  of  the  best  forms  of  trap  where  no  inspection 
chamber  is  used,  as  it  can  as  a  rule  be  kept  clean 
and,  if  required,  unstopped  from  the  air  inlet  shaft, 
which  should  be  at  least  6in.  in  diameter.  The 
"Improved  Kenon"  disconnecting  trap,  manu- 
factured by  Messrs.  Crapper  and  Co.,  Fig.  37,  is 
well  designed  to  be  used  in  an  inspection  chamber, 
as  it  affords  a  good  raking  arm  into  the  sewer,  and 


Fig.  38. 

the  mouth  after  leaving  the  open  channel  of  the 
house  drain,  being  egg-shaped,  provides  a  deeper 
flow  and  better  flush  of  sewage  than  others. 

Sykes'  patent  interceptor  is  another  ingenious 
production  in  connection  with  an  inspection 
chamber,  and  when  used  no  open  channel  is 
required,  as  the  trap  forms  everything  necessary, 
as  will  be  seen  by  the  above  illustration  (Fig.  38). 
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Winser's  parallel  intercepting  sewer  trap  (Fig., 
39),  which  has  the  inlet  and  outlet  on  the  same 
level,  is  useful  in  cases  where  the  fall  between 
house  and  sewer  is  limited,  and  in  all  such  cases 
an  inspection  chamber  should  be  provided. 

Fig.  40  shows  a  good  interceptor,  manufactured 
by  the  Albion  Clay  Company,  Limited,  a  special 
feature  being,  that  the  raking  arm  is  fitted^with 
Sykes'  Patent  Screw  Plug,  which  safely  prevents 
the  escape  of  sewer  air  into  the  chamber. 
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CHAPTEE  V. 


Inspection  Chambers. 

Inspection  chambers  or  manholes  are  shafts 
constructed  in  the  course  of  drains,  and  conducting 
thereto  for  the  purposes  of  supervision  and  cleans- 
ing, so  that  in  the  event  of  obstruction  in,  or  acci- 


Fig.  41. 

tlent,  such  matter  may  receive  immediate  and 
effective  attention.  Inspection  chambers  are,  as  a 
general  rule,  placed  at  angles  in  drains,  or  where 
.  junctions  occur  and  are  fitted  with  sealing 
covers,  thus  preventing  the  escape  of  air  or  gas, 
and  although  they  may  not  appear  imperatively 
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necessary  in  cases  of  small  and  simple  systems  of 
house  drainage,  still  it  is  most  desirable  that  access 
to  all  drains  should  be  thus  readily  obtainable. 
Inspection  chambers  should  in  every  instance  be 
provided  at  both  ends  of  the  length  of  drains  which 
pass  under  houses  or  in  immediate  proximity  to  a 
water  supply,  and  in  situation  of  similar  importance 


Figs.  42  and  43. 

in  order  that  occasional  examination  of  such  drains 
may  be  made  and  their  soundness  ascertained. 
(Fig.  41.)  In  the  absence  of  means  of  easy  access- 
it  would  be  impossible  to  efficiently  and  satisfac- 
torily conduct  such  examinations  without  incurring 
much  expense  and  delay,  by  excavating  the  ground 
and  opening  down  to  the  drains  for  the  purpose. 
Inspection  chambers  ought  also  to  be  placed  at. 
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every  point  where  the  drain  deviates  in  its  course 
to  any  great  extent  from  the  direct  line,  and  drains 
should  be  so  planned  that  as  many  branch  drains 
as  possible  converge  to  and  connect  up  by  means 
of  open  bends  within  the  chamber.  "When,  how- 
ever, it  would  require  to  extend  branch  drains  to 


Ml;/ 1/- 

7  \ 


Fig.  44. 


-any  considerable  length  to  form  this  connection,  it 
is  better  that  inspection  pipes  should  be  employed 
in  [such  cases.  These  inspection  pipes  are  ordi- 
nary "pipes  with  an  opening  at  the  top ;  they  are  par- 
ticularly useful  in  providing  means  for  examination 
of  branch  drains,  and  should  be  regularly  used  for 
that  purpose.    (Figs,  42  and  43  and  raising  piece.) 
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In  the  cases  of  long  lengths  of  house  drains,  it  is 
requisite  that  inspection  chambers  be  provided  at 
frequent  intervals  in  their  courses  to  afford  proper 
supervision  and  control.  It  is  advisable,  moreover, 
to  place  an  inspection  chamber  in  connection  with 
intercepting  traps  upon  the  house  side  of  the  trap, 
so  that  in  the  event  of  its  becoming  choked  as 
sometimes  happens,  ready  access  and  relief  can  be 
at  once  obtained.    (Fig.  44.) 

These  chambers  should  be  constructed  square  in 
plan,  with  walls  of  good  hard  stock  bricks,  or  other 
.non-absorbent  materials  9in.  in  thickness,  on  good 


Fig.  45. 

footings,  and  in  cement  mortar  throughout,  and 
with  proper  struck  joints.  When  deep,  step  irons 
should  be  built  in  on  one  side  of  the  wall  to  form 
a  ladder.  (Fig.  45.)  The  floor  of  the  shaft 
should  be  of  9in.  of  good  Portland  cement 
concrete  properly  rammed  to  the  levels  required 
for  the  channels.  The  main  invert  channel 
should  be  laid  with  correct  levels,  and  embedded 
in  fine  concrete  which  should  be  extended  to 
the  sides  of  the  chamber,  with  a  good  fall  to 
the  central  main  drain,  and  well  benched  up 
in  cement.    The  sides  of  the  chamber  should  be 
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rendered  in  cement  to  the  height  of  a  Jew.  feet 
above  floor  level,  and  at  the  top  of  thejchamber  a. 
square  inspection  cover  frame  shouldjbe  fixed,  the- 
briokwork  being  corbelled  over  if  necessary.  The 


Fig.  46. 

main  invert  channels  used  in  these  chambers 
should  be  of  the  same  size,  and  laid  at  the  same 
gradient  and  level  as  the  drain.  The  open  channel 
bends  should  be  constructed  so  as  to  prevent  the 


Fig.  47. 

sewage  splashing  over  the  channel  and  depositing 
on  the  sides,  or  on  the  benchings  and  corners, 
thereby  rendering  the  inspection  chamber  filthy 
and  unsanitary.  To  obviate  this  it  is  necessary  to 
use  channels  specially  manufactured  for  that  pur- 
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pose,  the  old  system  of  employing  ordinary  semi- 
circular channels  not  being  continued. 

Jones  and  Sykes'  patent  channel  bends  (Fig. 
46)  have  been  designed  to  deliver  the  sewage  into 
the  main  channel  in  a  cleanly  and  efficient 
manner,  without  creating  any  undue  disturbance 
in  its  regular  flow.  Winser's  channel  pipes  (Fig.  47 )■ 
are  constructed  with  a  similar  object,  and  are  very 
satisfactory  in  operation.  In  these  the  outer  side 
is  carried  higher  than  the  inner  and  curved  inward, 
thus  counteracting  the  tendency  of  the  sewage  to 


Fig.  48. 

overflow  on  that  side  and  preventing  its  so  doing. 
This  firm  also  manufacture  a  special  drain  chute 
for  inspection  chambers.  (Fig.  48.)  This  is  a  pipe 
the  upper  side  of  which  is  opened  to  form  a  hood 
at  the  socket  end,  and  is  useful  as  the  first  outlet 
pipe  from  open  channels.  It  affords  easy  access 
for  the  cleansing  rods. 

Inspection  chambers  should  be  covered  with 
proper  iron  sealing  covers,  such  as  Adams', 
Crappers',  or  Jones'  (Fig.  49),  and  have  a  flanged 
edge  fitting  into  a  groove  in  the  frame.  This  groove 
should  be  run  with  Russian  tallow  in  order  to 
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render  the  fitting  air-tight,  and  as  drain  air  is  apt  to 
accumulate  in  inspection  chambers,  it  is  advisable 
to  place  an  air  inlet  (such  as  the  mica  valve  venti- 
lator) at  the  top  of  the  chamber  in  order  to  main- 
tain a  current  of  air  through  it.  Double  sealing 
covers  are  to  be  recommended,  such  as  Jones' 
patent.    (Fig.  50.)    When  the  drain  is  situate  at  a 


Fig.  49. 

short  distance  from  the  surface  of  the  ground,  the 
use  of  inspection  pipes  and  eyes  may  be  adopted 
in  lieu  of  inspection  chambers.  These  pipes  and 
eyes  are  manufactured  in  a  variety  of  shapes,  but 
in  the  best  forms  the  sides  of  the  pipes  are  brought 
up  higher  than  usual,  and  constructed  with 
rectangular  openings  above  the  ordinary  water- 
line.    These  openings  should  be  fitted  withlockiDg 
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covers  to  prevent  any  internal  pressure  from  burst- 
ing them  open.  Circular  inspection  eyes  at  the 
ends  of  drains  and  other  places  for  cleansing  and 
flushing  purposes  should  be  provided  with  screw 
stoppers  and  blocks,  and  by  the  use  of  Eussian 
tallow  between  the  joints  they  are  rendered 
effectually  air-tight. 
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CHAPTER  VI. 


Section  1. 
Internal  Sanitary  Fittings. 

These  fittings,  which  include  water-closets,  slop 
and  other  sinks,  flushing  cisterns,  urinals,  baths, 
and  various  other  internal  arrangements  in  con- 
nection with  house  drains,  are  matters  on  which 
much  can  be  said,  and  mainly  that  the  best 
appliances  should  be  used,  seeing  that  good 
drainage  is  often  tainted  and  rendered  unwhole- 
some by  the  use  of  unsuitable  or  inferior  and 
insanitary  fittings.  The  principal  of  these  fittings 
requiring  attention  is  the  water-closet  apparatus, 
which  is  a  trapped  opening  to  the  drains,  and 
generally  located  within  the  dwelling ;  therefore 
should  be  perfect.  The  water-closet  apparatus  has 
taken  many  years  to  bring  to  its  present  state  of 
cleanhness,  and  to  ensure  this  condition  the  simpler 
its  construction  the  easier  it  is  to  maintain  in  order. 
Much  improvement  has  of  late  years  taken  place  in 
this  form  of  sanitary  work,  superseding  to  a  great 
degree  the  old  appliances. 

It  will  be  more  convenient  to  divide  the  subject 
of  water-closet  construction  into  two  sections  : — 
Firstly,dealing  with  those  forms  of  apparatus  which, 
although  unsanitary  and  obsolete  are  still  to  be  found 
in  use  (some  of  the  better  description  of  this  class 
being  still  fixed  by  unscrupulous  builders  when 
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opportunity  occurs  for  so  doing),  and  secondly, 
with  the  most  suitable  forms  of  apparatus. 

By  far  the  worst  possible  form  of  water-closet 
apparatus  now  found  in  use  is  the  pan  water- 
closet  (Fig.  51).  This  apparatus  is  fitted  with  a 
copper  pan  having  plenty  oE  angles  to  hold  filth. 


Fig.  51. 

which,  when  the  pan  is  not  in  a  leaky  condition, 
holds  water  in  the  basin.  The  pan  upon  being 
tipped  discharges  its  contents  into  a  receiver,  and 
at  the  same  time  exposes  the  contents  of  the 
latter  foul  receptacle  to  the  house.  The  receiver 
is  a  large  iron  receptacle,  affording  every  facility 
for  the  deposit  of  sewage ;  this  receiver  generally 
discharges  into  the  soil-pipe  through  a  D  trap, 
which  is   another  highly-objectionable  arrange- 


71 


ment,  the  whole— or  part,  in  most  instances — 
being  flushed  through  a  fan  spreader  at  the  back. 
Altogether  this  apparatus  is  a  combination  of  the 
most  unsanitary  contrivances.  Now-a-days,  how- 
ever, very  few  words  are  required  in  condemning 
this  apparatus,  and  the  Sanitary  Inspector,  should 
people  insist  on  letting  it  remain,  can  require 
the  occupier  to  occasionally  remove  the  receiver 
for  burning-out  purposes,  the  annoyance  and  cost 
of  doing  this  soon  inducing  the  householder  to 
get  the  closet  replaced  by  a  proper  appliance. 


Fig.  52 

Furthermore,  the  model  bye-laws  of  the  Local 
Government  Board  prohibit  its  use  in  new 
buildings. 

The  old  hopper  water-closet  (Fig.  52)  is  another 
unsanitary  contrivance.  The  main  fault  in  this 
closet  is  the  basin;  it  being  conical  in  shape,  the 
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surfaces  become  filthy  from  top  to  bottom,  and 
whether  fitted  with  flushing  rim  and  good  flush  or 
not  it  after  a  while  becomes  quite  foul  and  objec- 
tionable. The  plug  or  plunger  closet  (Fig.  53)  con- 
sists of  a  basin,  at  the  side  of  which  is  a  chamber 
provided  with  a  plug,  fitting  down  into  the  mouth 
of  the  trap.  This  plug  is  intended  to  retain  a  body 
of  water  in  the  basin,  and  upon  being  lifted  and  the 
apparatus  flushed,  gives  outlet  to  the  contents  of 
the  closet.    This  apparatus  is  not  a  good  one,  there 


being  a  great  deal  of  surface  exposed  to  the  air  of 
the  house  when  in  action,  and  the  plug  chamber, 
which  is  not  easily  accessible,  becomes  filthy, 
besides  which  the  action  of  the  plug  is  not  to  be 
relied  upon,  as  it  is  very  liable  to  lose  the  water 
flush  from  the  leaky  state  of  the  plug,  which  is 
generally  its  normal  condition. 

The  wash-out  closet  (Fig.  54)  is  a  more  modern 
form  of  apparatus,  the  basin  of  which  is  made  to 
retain  water  at  the  bottom  by  its  being  hollowed. 

The  closet  is  not  satisfactory,  being  rather 


• 


Fig.  53. 
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odorous,  owing  to  the  soil  not  being  properly  im- 
mersed in  water  till  reaching  the  trap,  and  upon 
being  flushed  is  broken  up  and  dashed  against  the 
outlet  and  then  into  the  trap,  from  whence  it 
generally  has  a  difficulty  in  clearing  itself,  and 
often  remains  there  till  again  used. 

It  must  not  be  taken  for  granted  that  a  good- 
looking  closet  is  a  sign  of  its  being  sanitary,  as 


Fig.  54. 


some  of  the  bad  forms  are  well  got  up  and  highly 
ornamented,  especially  inside  the  basin,  which  is 
very  seldom  done  in  new  forms,  they  being  as  a 
rule  plain  white. 

The  old  custom  of  framed-in  closets  is  a  mistake, 
although  some  people,  who  have  a  fancy  for  their 
apparatus  appearing  like  a  piece  of  furniture,  prefer 
them  so  done,  the  result  being  that  a  fcetid  odour 
is  inseparable  from  them.  They  are  also  frequently 
a  screen  for  bad  work.  The  author  has  on  several 
occasions  been  called  in  to  investigate  cases  of 
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certain  rooms  in  houses  being  unusually  close  and 
foul  smelling,  and  has  invariably  had  to  attribute 
the  cause  to  the  use  of  framed-in  closets,  and 
upon  these  being  removed,  and  the  defects  reme- 
died, the  nuisance  has  ceased  to  exist.  The 
general  reason  of  the  trouble  is  that  the  plasterer,. 


Fig.  55. 


knowing  that  his  work  near  the  floor  will  be  obscured 
by  the  wood  skirting,  as  a  rule  skips  that  portion, 
and  the  joiner  following,  cuts  away,  plugs  the  walls, 
or  does  not  continue  this  skirting  inside  the  part 
to  be  framed  in,  and  therefore,  should  the  enclo- 
sure be  battened,  or  merely  timber  partitions,  any 
smells  from  the  apparatus  when  in  use  and  foul- 
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nesa  with  which  the  floor,  &c,  is  often  saturated, 
or  from  defective  joints  will,  ventilate  up  and  around 
the  hollows  in  the  walls,  and  be  conducted  into 
the  surrounding  rooms. 

The  form  of  water-closet  to  be  preferred  is  one  so 
constructed  as  to  give  ready  access  to  all  its  parts 
for  cleansing,  and  to  serve  the  three  purposes  of 
water-closet,  urinal,  and  slop  sink,  thus  for  a 
certainty  doing  away  with  at  least  the  last-named 
contrivance  generally  required  in  houses.  It 
should  be  fitted  with  a  balanced  seat  (Fig.  55)  so 
that  the  inconvenience  caused  from  the  spilling  of 
slops  maybe  avoided,  and  which,  when  required, 
can  readily  be  put  into  positon  for  use.  The  soil 
should  be  immediately  immersed  in  a  good  volume 
and  deep  seal  of  water,  and  delivered  directly  into 
the  drains  without  coming  into  contact  with  any 
exposed  surfaces ;  there  should  be  no  sharp  angles 
nor  ridges  which  would  collect  filth  or  in  any  way 
interrupt  the  easy  flow  of  the  flush. 

Some  of  the  most  sanitary  forms  of  water-closet 
apparatus  now  in  use  are  constructed  on  the  wash- 
down  principle,  which  provides  the  foregoing 
desiderata  in  a  very  satisfactory  manner.  The 
up-to-date  pedestal  valve  closet  (Fig.  56)  might 
be  placed  one  of  the  first  on  the  list  of  sanitary 
closets,  recent  improvements  having  brought  it  to 
the  front.  This  closet  is  made  on  the  wash-down 
principle,  but  in  order  to  retain  a  deeper  seal  of 
water  in  the  trap,  without  giving  rise  to  the  soil 
and  paper  not  clearing  the  basin,  a  valve  is  placed 
at  the  mouth  of  the  trap,  which  opens  upon  the 
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handle  being  raised  for  flushing,  and  upon  so  doing 
the  water  seal  is  at  once  lowered  to  the  ordinary 
depth  of  the  trap,  and  when  the  valve  is  replaced 
is  again  heightened  by  being  held  above  its  level. 
The  best  of  these  closets  are  simple  in  construction, 
nearly  as  much  so  as  any  apparatus,  there  being 
no  open  spaces  such  as  existed  in  the  old  forms 
between  the  valves  and  water  in  trap,  for  the 


Fig.  56. 

collection  of  foulness  to  be  let  loose  into  the  house 
upon  the  valve  being  opened,  nor  is  any  extra 
ventilation  required,  owing  to  the  valve  being 
always  below  water  level.  The  pedestal  valve 
closet  is  especially  adaptable  for  private  houses 
and  places  where  they  are  not  subjected  to  rough 
usage,  as  the  valve  upon  being  damaged  would  not 
retain  the  extra  amount  of  water  required.  There 
is  also  a  likelihood,  as  in  the  plug  closet,  of 
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paper  getting  between  the  valve  and  basin,  thus 
letting  the  water  escape;  but  even  then  the  closet 
is  not  rendered  unsanitary,  provision  being  made, 
as  before  said,  for  the  ordinary  height  of  water 
in  the  trap  to  cover  the  valve,  so  that  it  is 
always  under  water. 

In  most  valve  closets  an  overflow  pipe  is  fitted 
near  the  top  of  the  basin  to  prevent  its  running 


Fig.  56. 

over  in  the  event  of  the  valve  in  the  flushing 
cistern  getting  out  of  order  and  causing  flooding 
in  the  closet.  This  flooding  is  an  occurrence  not 
likely  to  take  place  often,  but  it  requires  guarding 
against,  and  in  a  proper  manner.  Many  closets 
have  been  ridiculously  rendered  unsanitary  by  the 
fixing  of  this  pipe.  It  has  been  trapped  and 
taken  direct  into  the  soil  pipe,  and,  of  course, 
there  being  little_or  no  water  to  pass  through  it, 
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it  becomes  unsealed,  and  remains  so  to  ventilate 
the  drains  into  the  house  until  discovered  and 
rectified.  It  has  also  frequently  been  connected  in 
the  valve  chamber,  a  box  between  the  trap  and 
valve,  existing  in  most  valve  closets,  and  which 
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would  convey  the  foulness  of  this  chamber  into  the 
house.  The  pipe  should  be  as  short  as  possible, 
properly  trapped,  and  connected  with  the  outlet 
side  of  valve  box,  and  the  apparatus  so  constructed 
that  the  pipe  and  trap  may  be  simultaneously 
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flushed  with  the  closet  basin  by  means  of  the 
flushing  rim,  as  is  the  case  in  Jennings'  "Era  "  and 
Dent  and  Hellyer's  "Optimus."  This  arrange- 
ment equally  applies  to  the  pedestal  valve  closet, 
which  should  always  be  provided  with  an  efficient 
overflow. 

All  pedestal  closets  should  be  provided  with  lead 
safes  underneath,  each  having  an  inch  waste  pipe 
taken  through  wall  into  external  air,  with  its  end 
covered  with  a  brass  flap  valve  to  prevent  draught. 
Equally  efficient  to  the  valve  closet,  but  of  different 
construction,  is  the  syphon  action  apparatus 
(Fig.  57).  This  closet  is  constructed  with  the  best 
form  of  wash-down  basin,  its  chief  features  being 
that  the  trap  in  connection  with  the  basin  is  carried 
up  higher  than  usual.  This  affords  the  advantage 
of  the  water  standing  higher  in  the  basin,  giving  a 
safer  seal  than  usual,  and  less  exposed  surfaces  to 
become  soiled,  the  water  surface  being  sometimes 
12  by  10,  and  the  depth  of  seal  in  trap  4in.;  but 
with  the  assistance  of  the  syphon  action  occa- 
sioned by  a  second  trap  on  the  outgo,  which  sets 
up  a  vacuum  upon  the  apparatus  being  flushed, 
the  basin  is  enabled  to  properly  clear  itself  of  its 
contents.  Several  of  these  syphon  closets  (Jen- 
nings' Century)  have  been  fitted  in  connection  with 
the  public  lavatories  at  Margate,  and  also  in  the 
prisoners'  cells  in  the  Police  Station,  some  having 
been  subjected  to  unusually  hard  wear  for  four 
years,  and  up  to  the  present  are  as  good  as  new, 
and  have  given  perfect  satisfaction. 

Next  comes  the    ordinary  wash-down  closet 
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(Fig.  58),  which,  when  properly  shaped,  gives  good 
water  surface,  and  with  a  sound  flushing  rim  is  an 
inexpensive  and  sanitary  apparatus.  This  closet 
consists  merely  of  a  basin  and  trap,  generally  made 
in  one  piece,  and  so  constructed  that  the  soil  is  at 
once  immersed  in  a  good  body  of  water,  and  upon 
being  flushed  is  delivered  directly  into  the  soil  pipe. 
A  number  of  these  forms  of  wash- down  closets 
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(Doulton's  "  Simplicitas  ")  have  been  fixed  under  the 
author's  supervision,  and  given  great  satisfaction. 

All  closets  should  be  manufactured  with  proper 
flushing  rims,  which  should  cause  the  water  to 
thoroughly  wash  clean  the  whole  of  the  surface  of 
the  basin.  The  outlet  pipes  of  closets  should 
always  be  connected  to  the  branch  soil  pipe  above 
the  floor,  as  in  Fig.  58,  so  that  the  joint  with  the 
soil  pipe  branch  may  be  properly  seen  and  not 
hidden  from  view,  as  is  the  case  in  Fig.  54.  It 
will  be  found  best  to  use  water-closets  with  half  S. 
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traps  (Fig.  56),  when  the  apparatus  is  to  be  jointed1 
with  a  soil  pipe  branch  through  a  wall,  as  by  so 
doing  the  joint  remains  in  sight,  and  the  outgo  will 
form  a  good  angle  with  the  soil  pipe.  The  S. 
traps  (Fig.  58)  should  be  used  when  connecting 
directly  up  with  drains  on  ground  floor.  In  cases 
where  the  water-closet  trap  and  basin  are  in 
separate  parts,  the  joint  between  the  two  should 
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be  made  below  the  level  of  the  water,  so  that 
should  the  joint  become  broken  it  will  be  dis- 
covered by  the  leakage. 

The  jointing  of  water-closets  with  the  soil 
pipe  branch  is  one  of  the  works  of  house  drain- 
age most  needful  to  be  satisfactorily  executed. 
Failing  this,  drain  air  for  a  certainty  will  enter 
the  house  through  any  defect  in  the  joint,  and 
perhaps  continue  for  a  considerable  time  without 
being  discovered.  Now  that  every  facility  is 
given  to  plumbers  for  making  these  connec- 
tions with  safety,  the  method  too  commonly 
practised  of  using  red  lead  and  putty  bound  round 
with  cloth  joints  should  be  discarded.    These  joints. 
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are  a  snare  and  a  delusion,  being  most  unreliable 
and  in  danger  of  breaking  and  opening  at  the 
slightest  shake  or  settlement,  nullifying  at  once  all 


Fig.  eo. 

the  care,  trouble,  and  expense  lavished  on  the 
whole  house  drainage  system. 

Some  of  the  principal  joints  made  for  joining 
water-closets  to  soil  pipes  are  executed  in  the 
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following  manner : — Dent  and  Hellyer's  closets 
are,  as  a  rule,  specially  arranged  to  meet  the  diffi- 
culty of  forming  a  proper  joint.  The  outlet  pipe  of 
closet  is  of  lead,  flanged,  and  bolted  to  the  water- 
closet  trap  below  the  water-line,  so  that  if  any 
leakage  takes  place  it  would  immediately  show 
itself  (Fig.  59).    This  provision  enables  a  proper 


wiped  joint  being  made  between  the  lead  outlet 
and  Boil  pipe  branch. 

Doulton's  patent  Metallo  Keramic  joint  (Fig. 
60)  is  always  adopted  by  the  author  with 
their  closets,  is  a  lead  out-go  pipe  jointed'  to 
the  earthenware — -a  joint  which  is  perfectly  se- 
cure and  reliable,  forming  a  first-rate  connection 
with  the  Boil  pipe  branch,  the  plumber  merely 
having  to  make  a  wiped  joint  between  the  two. 
Jennings'  elastic  coupling  and  union  joint,  as 
illustrated  (Figs.  61   and  62),   ensures  an  air- 
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Figs.  61  and  62. 
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tight  connection  between  the  soil  pipe  and  closet 
basin.    Another  connection  on  a  similar  principle 


Fig.  63. 

to  the  latter  is  the  clamp  and  rubber-ring  joint 
(Fig.  63).    The  brass  socket  and  cement  caulked 
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joint  (Fig.  64)  is  frequently  used,  and  when  properly 
executed  renders  a  safe  connection. 
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The  action  of  frost  on  ordinary  closets  and 
flushing  apparatus  when  in  exposed  positions  is 
sometimes  very  destructive  and  injurious  to  their 
effectualjworking.  Special  provision  should  there- 
fore be  made  to  prevent  freezing,  and  to  do  this 
where  the  pedestal  closet  and  arrangements  are 
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used,  they  should,  together  with  all  waste  pipes,  be 
fixed  on  the  least  exposed  wall,  and  the  water-supply 
pipe  provided  with  a  frost  tap,  such  as  Simpson's 
patent  (Fig.  65),  so  that  the  water  may  be  turned  off 
and  drawn  from  the  pipes  during  severe  frosty 
weather  when  not  required  for  use.  The  closet 
basin  should  also  be  provided  with  a  cover  which 
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should  be  kept  closed,  and  a  small  quantity  of 
kitchen  salt  sprinkled  with  the  water  of  basin  will 
further  prevent  freezing. 

Some  excellent  closet  contrivances  have  been  in- 
vented for  cottages  and  other  small  properties .  The 
slop-water  closet,  such  as  J.  Duckett  and  Son's  (Fig. 
66),  which  is  largely  used,  is  so  constructed 
that  the  soil  is  removed  from  the  apparatus  by  the 
waste  water  from  sinks,  baths,  and  rain-water 
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gullies,  which  i3  conveyed  to  a  vessel  or  tank  hold- 
ing 3^  gallons.  This  upon  becoming  full  tips  up 
or  syphons  out  and  automatically  flushes  the  appa- 
ratus and  drains,  the  former  again  regaining  its 
upright  position.  These  closets  are  not  subject  to 
defects  through  frost,  and  do  not  require  the  use  of 
fresh  water  for  flushing.  Another  apparatus  speci- 
ally adapted  for  factories,  schools,  and  places  where 
it  may  be  subjected  to  rough  usage  is  the  trough 
closet.  This  consists  of  a  stoneware  or  white 
porcelain  enamelled  iron  continuous  trough,  pro- 
vided with  closet  seats  at  intervals  in  separate  com- 
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partments,  thus  forming  several  closets.  The  floor 
of  this  trough  is  made  with  a  slight  fall  towards  the 
outlet,  where  it  is  again  raised  to  form  a  basin  to 
contain  water,  beyond  which  is  a  trap  similar  in 
construction  to  other  closets  (Figs.  67  and  68).  It  is 
generally  flushed  by  means  of  a  tank  cistern  work- 
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Fig.  68. 

ing  automatically,  or  the  foregoing  tipping  arrange- 
ment can  be  used. 

Section  2. 

Flushing  Apparatus. 

Having  selected  a  good  and  reliable  closet,  its 
satisfactory  working  depends  on  the  efficiency  of 
the  flushing  apparatus  provided.  The  use  of 
unsuitable  flushing  apparatus  is  neither  sanitary 
nor,  in  the  long  run,  economical,  most  of  the  old 
flushing  appliances  being  great  water  users  with 
comparatively  small  results,  whereas  the  flushing 
could  be  better  done  with  less  trouble  and  unneces- 
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sary  waste  of  water  by  the  use  of  more  perfect 
systems. 

There  are  numerous  descriptions  of  good  flushing 
apparatus  for  closets,  but  before  considering  these 
it  is  necessary  to  give  examples  of  unsanitary 
methods  in  order  to  guard  against  them.  In  most 
instances  where  the  supply  is  intermittent,  houses 


Fig.  69. 


are  provided  with  cisterns  for  storing  the  water  for 
domestic  and  other  purposes,  and  sometimes  the 
closets  are  flushed  direct  from  these  cisterns,  the 
result  being  that  the  supply  may  be  contaminated 
with  the  impure  air  from  the  closets  through  the 
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flush  pipe  or  other  intercommunication.  Figures 
69  and  70  illustrate  some  defects  reproduced  from 
the  author's  note-book.  It  is  a  matter  of  grave 
importance  that  no  such  direct  connection  should 
be  allowed,  although,  without  doubt,  the  number 
of  houses  in  which  such  a  dangerous  defect  exists 
would  upon  examination  be  found  rather  a  large 
one. 

Frequently  the  only  flush  to  a  water-closet  is  by 
turning  on  a  tap  on  the  water  service  (Fig.  71).  This 
not  only  gives  an  insufficient  flush,  but  is  a 
great  water  waster,  and  a  very  dangerous  contriv- 
ance for  contaminating  the  water  in  the  pipe  or 
main,  especially  when  the  supply  is  intermittent, 
or  at  times  when  the  mains  are  emptied  by  accident 
or  otherwise,  foul  air,  and  possibly  other  matters, 
being  sucked  into  the  distribution  system.  No 
closet  should  be  flushed  off  any  arrangement  in 
direct  connection  with  the  water  supply  of  the 
house,  but  be  provided  with  either  proper  flushing 
valves  or  separate  flushing  cisterns.  Flushing 
valves  are  now  nearly  obsolete,  and  their  working 
not  always  sanitary,  their  main  faults  being  that  in 
cases  where  the  flush  pipe  is  on  the  water  service, 
should  the  pipes  become  empty  by  the  water  in 
the  main  being  turned  off  for  repairs,  or  through 
the  supply  being  inconstant,  the  same  disadvantages 
attach  to  them  as  to  the  turn-down  tap. 

Closets  should  be  provided  with  syphon  flushing 
cisterns,  such  as  Jennings'  (Fig.  72)  or  Jones  and 
Brice's  (Fig.  73),  one  for  each  closet,  and  fixed  on 
the  wall  5fb.  or  6ft.  above  the  floor  on  brackets 
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These  cisterns  should  then  be  supplied  with  water 
by  a  separate  service,  either  from  the  main  or 
storage  system  (Fig.  74).  This  cistern  is  connected 
with  the  closet  by  a  lead  flushing  pipe,  which 
should  be  carried  direct  from  the  cistern  to  the 
«loset  basin,  and  firmly  jointed  at  each  end  in  the 
best  and  strongest  manner.  It  ought  not  to  be 
less  than  l^in.  in  internal  diameter,  and  that  size 

maintained  from  the 
outlet  of  the  cistern 
to  the  flushing  rim. 
By  using  this  sized 
pipe  it  will  be  found 
that  the  large  and 
quick  flush  thus  pro- 
vided will  more  effec- 
tively cleanse  the  basin 
and  drains  than  a 
smaller  and  slower 
one  would. 

Syphon  cisterns 
should  not  hold  less 
than  a  two -gallon 
flush,  to  be  discharged 
immediately  on  the 
handle  being  pulled, 
the  whole  being  sy- 
phoned out  in  three  seconds.  A  two-gallon  flush  is 
sufficient  to  cleanse  most  good  closets  and  drains, 
where  the  soil  pipe  is  3|in.  in  diameter  and  the  drain 
4in.  with  good  fall,  but  in  cases  where  the  drains  are 
6in.  or  more  it  is  advantageous  to  use  a  three- gallon 
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flush,  i.e.,  if  the  water  company  will  allow  it.  This 
again  shows  that  now-a-days,  when  the  economical 
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Fig.  72. 

use  of  water  is  an  important  matter,  the  advantage 
should  be  taken  of  using  4in.  drains  for  ordinary 
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sized  houses,  as  requiring  a  less  amount  of  water 
for  effective  flushing  than  larger  sizes. 

Automatic  flushing  tanks  and  cisterns,  although 
not  so  much  required  in  the  majority  of  house 
drains,  are  invaluable  when  fixed  at  the  head  of 
lengths  of  drains,  especially  in  cases  where  only  a 
small  fall  can  be  obtained.  These  tanks  are 
generally  constructed  on  the  syphon  principle  with 
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delivery  of  large  bore  so  as  to  allow  of  their  con- 
tents being  emptied  at  once  into  the  drain. 
They  can  either  be  supplied  with  water  from  the 
main  or  with  waste  water  from  baths,  lavatories, 
sinks,  and  rain-water  pipes,  &c,  which  otherwise 
would  generally  dribble  down  the  drain  with  little 
cleansing  power.  They  can  be  obtained  to  hold 
from  a  small  to  a  large  amount,  the  general  size 
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being  about  eighty  gallons.  The  tip-over  con- 
trivance is  also  a  good  form  of  flush.  That 
manufactured  by  Messrs.  Braby  and  Co.  (Fig.  75) 
has  a  tipper  made  in  two  compartments,  so  that 
when  the  principal  or  large  one  is  discharging  it  is 
replaced  by  the  smaller,  which  upon  being  filled 


Fig.  74. 

outweighs  the  larger  vessel  and  tips  back  again, 
into  position.  The  apparatus  is  enclosed  in  a  brick 
chamber  and  made  to  discharge  into  the  drain, 
being  fed  by  the  waste  water  which  is  conveyed  to 
by  a  pipe,  and  tippers  can  be  obtained  to  dis- 
charge any  amount  up  to  two  hundred  gallons  of 
water  at  a  time. 
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Trough  closets  and  urinals  should  always  be 
fitted  with  automatic  flushing  cisterns  of  a  capacity 
suited  to  the  number  of  stalls  and  length  of  the 


Fig.  75. 

trough.  The  discharge  can  be  regulated  according 
to  the  requirements  of  the  apparatus. 

Section  3. — Sinks. 

Although  slop  sinks  (which  are  places  where  ser- 
vants empty  their  pails)  are  convenient  in  large 
establishments  their  adoption  in  ordinary  buildings 
where  proper  pedestal  closets  are  provided  may  be 
dispensed  with,  as  it  is  important  that  the  number 
of  inside  connections  with  the  house  drains  should 
be  minimised  as  much  as  possible,  water- 
closet  basins  being  now  specially  manufactured 
with  a  slop  top,  but  with  a  good  size  basin  this  slop 
top  is  scarcely  necessary.  Slop  sinks  consist  of 
an  earthenware  or  porcelain  enamelled  iron  basin, 
about  the  same  size  as  that  of  a  water-closet,  and 
fixed  in  an  open  framing  of  woodwork,  and  con- 
nected with  a  special  pipe  by  a  2|in.  waste  and 
trap  similar  in  every  way  to  the  closet  apparatus, 
the  out-go  pipe  being  well  ventilated  by  means  of 
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a  2in.  vent  to  prevent  syphonage.  In  the  top  of 
the  sink  should  be  a  slop  top  of  the  same  ware  also 


Fig  76. 

forming  a  flushing  rim,  and  both  sink  and  top  manu- 
factured in  one  piece  (Fig.  76).    A  fillet  of  wood 
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should  be  fixed  in  front  of  the  sink  to  prevent  pails 
coming  into  contact  with  the  earthenware  and  break- 
ing the  apparatus.  An  enamelled  iron  grating  is 
fixed  at  the  bottom  of  the  basin  to  prevent  valuable 
or  obstructive  articles  entering  the  drains.  As  in 
the  case  of  closets,  the  inside  surfaces  should  be 
washed  by  proper  flushing  apparatus,  and  a  lead 
safe  with  waste  pipe  in  51b.  lead  should  be  provided 
under  the  sink  in  case  of  spilling  or  overflow.  It 
is  very  important  that  these  sinks  should  be  placed 
in  good  sanitary  positions,  no  other  situation 
but  against  an  external  wall  with  proper  window 
to  open  being  admissible.  The  method  of  placing 
them  in  unventilated  chambers  or  on  confined 
landings  is  specially  objectionable. 

Scullery  and  other  sinks  should  be  made  im- 
permeable, and  of  cleanly  material  adapted  for  the 
purpose  intended.  The  waste  pipe  should  be  fixed 
in  either  the  right  or  left-hand  back  corner,  and 
the  sink  fixed  to  give  a  fall  from  all  parts  towards 
that  angle  so  that  it  will  drain  itself.  The  com- 
monly used  white  glazed  earthenware  sink  with 
ordinary  care  answers  as  well  as  any,  but  it  has 
its  disadvantages  when  the  household  crocker 
■&c,  comes  in  sharp  contact  with  it.  Wood  is 
sometimes  used  as  a  protection  for  such  utensils. 
Wood  sinks  lined  with  thick  lead,  or,  better  still, 
tinned  copper,  are  recommended,  and  in  some  cases 
are  to  be  preferred. 

The  white  glazed  earthenware  Bink  is  the 
best  for  washing  vegetables  and  other  articles 
of  food  in   connection   with  the   kitchen,  tie 
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material  being  non-poisonous  and  easily  kept 
clean. 

Sink  waste  pipes  should  be  of  lead  2in.  in 
diameter,  and  trapped  directly  under  the  sink  by 
means  of  a  syphon  trap  provided  with  brass 
thumb-screw  under,  for  cleansing  purposes.  The 
waste  should  be  fixed  by  opening  the  inlet,  and 
to  ensure  a  fit  with  the  outlet  hole,  the  opened  end 
being  passed  through  the  bottom,  the  pipe  can  be 
Rafted  over  the  inside  of  the  sink,  which  is  COUnter- 
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sunk  for  that  purpose.  An  ordinary  brass  grating 
-can  then,  in  the  case  of  small  sinks,  be  tafted  over 
the  waste.  It  is,  however,  necessary  in  the  case  of 
sinks  required  for  washing-up  purposes  to  adopt  a 
brass  cup  grating,  the  cup  being  inserted  in  the 
opened  end  of  the  pipe  in  order  that  a  plug  may  be 
used  for  retaining  the  water.  In  sinks  of  the 
latter  description  overflow  pipes  should  either  be 
provided  in  its  manufacture,  as  in  Fig.  77,  or  by 
means  of  a  pipe  connected  with  the  waste  on  the 
house  side  of  the  trap. 
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Section  4. — Urinals. 

The  urinal  is  a  most  imperative  necessity  amongst 
sanitary  fittings,  and  its  extended  use  in  hotels, 
schools,  factories,  and  public  conveniences  has 
brought  about  great  improvements  in  its  construc- 
tion.   It  is  not  an  easy  thing  to  contrive  a  sweet 
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and  cleanly  urinal,  and  cheap  ones  are  generally 
nasty.  In  all  cases  it  is  a  matter  of  much  con- 
sideration that  the  most  sanitary  form  and  service- 
able value  should  be  obtained.  Urinals  should  be 
placed  in  well-lighted  and  ventilated  positions, 
with  due  regard  to  convenience  ;  if  this  rule  is  not 
kept  in  view,  more  or  less,  a  nuisance  is  sure  to 
result. 
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Urine  is  of  a  very  corrosive  nature,  and  will  form 
a  thick  incrustation  on  the  surfaces  of  an  apparatus 
if  at  all  neglected,  even  for  a  short  period,  which 
coating  will  throw  off  a  strong  and  disgusting  odour, 
besides  sometimes  corroding  the  small  trap  and 
pipe  found  in  some  makes,  and  these  being  forced 
by  some  inexperienced  person,  will  often  become 
damaged,  and  the  trap  rendered  useless,  leading 
to  the  escape  of  drain  air.  Urinals,  therefore, 
should  be  arranged  so  that  they  can  be  automatically 
flushed  at  frequent  intervals  with  fresh  water,  the 
apparatus  being  also  cleansed  down  at  least  once 
every  day,  and  all  corrosion  removed.  This  will 
be  found  a  comparatively  easy  matter  if  regularly 
done  ;  when  in  a  bad  condition  the  use  of  hydro- 
chloric acid  may  be  necessary. 

The  best  urinals  should  have  no  rough  surfaces, 
unnecessary  corners  and  joints,  or  any  unpro- 
tected ironwork,  to  come  in  contact  with  urine. 
It  is  better  to  have  no  ironwork  whatever,  the 
sparges,  &c,  being  either  of  copper  or  brass. 
The  chamber  floors  should  be  tiled,  cemented, 
or  paved  with  impervious  material,  with  falls 
towards  the  channels  in  connection  with  the 
apparatus,  the  urinals,  together  with  floors  and 
surroundings,  being  self -draining  and  easily  cleansed. 

There  are  several  good  patterns  of  urinals  now 
in  use,  the  most  general  form  being  an  earthen- 
ware basin,  containing  fresh  water  fixed  in  a 
screened  stall  (Fig.  78).  The  water  in  the  basin 
being  more  or  less  frequently  changed  by  flushing 
from  automatic  syphon  cistern  or  by  treadle  con- 
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nected  with  a  grating,  which  is  stood  upon  by  the 
person  using  the  urinal,  thus  turning  on  the  water 
for  the  time  being. 

In  the  case  of  the  basin  urinals  with  gratings,  a 
proper  impervious  floor  should  be  laid  under  the 
grating,  with  a  channel  leading  to  a  gully  trap,  so 
that  the  whole  can  be  properly  flushed. 


Fig.  79. 

Some  of  the  best  forms  of  urinals  now  produced 
consist  of  stalls  with  cream  or  salt  glazed  ware  semi- 
circular radials  or  bays,  having  floors  of  the  same 
material,  with  falls  towards  a  trap  in  front.  The 
floor  surrounding  the  urinal  is  laid  with  falls 
towards  the  same  gully,  so  that  every  part  can  be 
sluiced  down  with  fresh  water,  and  the  contents 
carried  away  down  the  drains  (Fig.  79).  These 


I 


103 


urinals  are  very  simple  and  strong  in  construction, 
and  should  have  no  joints  or  angles  to  collect  filth, 
so  that  they  can  be  kept  effectually  clean  with  a 
small  amount  of  attention  ;  the  floors  and  backs 
should  be  manufactured  in  one  piece,  thus  doing 
away  with  a  joint  between  the  two.  A  disinfect- 
ing block,  suspended  in  the  flushing  cistern,  has 
a  beneficial  effect.  Hope's  Pynerzone  blocks  and 
suspenders  for  this  purpose  give  off  a  pleasant  odour, 
and  maintain  the  lavatory  compartment  sweet  and 


fresh.  Urinal  waste  pipes  should  be  trapped 
immediately  after  leaving  the  apparatus,  and 
amply  ventilated  by  a  proper  ventilation  pipe  and 
anti-syphonage  before  entering  the  drain. 

A  new  and  welcome  departure  in  sanitary 
apparatus  is  the  "  Urinette  "  (Fig.  80).  This  con- 
trivance is  on  the  principle  of  a  water-closet,  but 
considerably  smaller,  thus  requiring  but  little  floor 
space;  the  object  being  its  adoption  in  factories 
and  such  places  where  women  are  employed,  and 
answers  somewhat  the  same  purpose  as  the  urinal 
in  the  men's  section.    This  apparatus  is  flushed  in 
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a  similar  manner  as  the  urinal  by  means  of  an 
automatic  flushing  cistern,  and  is  so  designed  as 
to  work  effectually  if  used  as  a  water-closet. 
Urinettes  can  be  divided  off  separately,  as  in  the 
case  of  trough  closets,  and  each  enclosure 
screened  by  means  of  a  special  hanging  curtain, 
which  may  be  drawn  when  in  use  and  opened 
when  vacant. 

Section  5. 
Baths  and  Lavatory  Basins. 

An  essential  and  important  factor  in  assuring 
and  maintaining  good  health  is  personal  cleanliness, 
which  to  every  individual  should  be  a  habit  of  life. 
The  neglect  of  the  natural  law  by  which  the  waste 
substances  of  the  body  are  removed  through  the 
pores  of  the  skin  is  that  the  perspiration  instead  of 
being  freely  removed  is  unduly  thrown  back  on  to 
the  lungs  and  other  organs,  the  result  being  that 
the  system  is  lowered  and  rendered  more  liable  to 
disease.  It  is  therefore  highly  desirable  that 
facilities  for  frequent  ablutions  should  be  provided 
in  the  dwelling-house.  The  excuse  of  want  of 
room  is  hardly  sufficient  for  its  absence.  The 
writer  has  seen  in  houses  where  the  space  has  been 
exceedingly  limited,  baths  conveniently  fitted  and 
framed  with  a  mattress  on  the  cover,  thus  serving  a 
double  duty  as  bed  and  bath. 

The  variety  of  baths  now  on  the  market  are  too 
numerous  for  their  merits  or  demerits  to  be  en- 
larged upon  in  the  present  article,  but  the  follow- 
ing brief  descriptions  will  give  a  fairly  general  idea 
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of  them.  Cast  iron  baths  enamelled  internally 
with  roll  edges  and  ornamental  feet  are  simple  in 
construction  and  of  good  appearance  (Fig.  81). 
These  baths  do  not  require  framing  in.  Some 
persons  prefer  a  wooden  to  the  roll  iron  edge  as 
not  striking  so  cold.  These  baths  can  be  obtained 
with  flanges  arranged  for  an  edging  of  woodwork 
being  fitted  to  them.    Copper  baths  are  to  be 


Fig.  81. 


recommended  in  preference  to  iron,  where  they  are 
much  used,  such  as  in  hotels,  schools,  &c,  as  the 
latter  under  such  circumstances,  owing  to  the 
expansion  and  contraction,  are  liable  to  crack  and 
become  useless. 

Some  of  the  most  cleanly  baths  manufactured, 
and  particularly  suitable  for  hospitals  and  public 
baths,  &c,  are  constructed  of  thick  earthenware 
glazed  inside  and  outside,  thus  needing  no  framing 
in.  This  description  of  bath  has  a  very  inviting 
look  in  hot  weather,  whilst  in  the  winter,  when 
once  warmed  retains  heat  for  a  considerable 
time.    Wood-framed  and  lead-lined  baths  are  now 
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obsolete.  Zinc  baths  are  cheap,  but  not  to  be 
recommended. 

All  baths  should  be  fixed  against  an  external 
wall,  and,  as  mentioned  in  Chapter  IV.  respecting 
sinks,  the  waste  pipe  should  be  properly  trapped 


Fig.  82. 


immediately  beneath  the  apparatus,  the  pipe  being 
arranged  to  discharge  in  the  open  air,  either  over  a 
gully  channel  or  connected  with  a  special  bath 
waste  pipe  carried  up  with  an  open  end  as  a 
ventilator,  and  discharging  under  a  gully  trap 
grating  at  the  foot.    Overflow  pipes  should  always 


107 


be  fixed  and  connected  to  the  bath  waste  pipe  at 
the  house  side  of  the  trap  (Figs.  82  and  83). 

When  there  is  more  than  one  connection  a  venti- 
lation pipe  must  be  carried  off  the  waste  pipes  to 
prevent  syphonage,  such  ventilator  to  be  termin- 


Fig.  83. 


ated  in  the  open  air  a  short  distance  up  the  wall. 
The  baths  should  also  be  provided  with  lead 
safes  somewhat  wider  than  the  baths,  with  the 
usual  waste  pipe,  its  end  being  covered  with  a 
proper  flap  valve.  The  waste  pipes  from  lavatory 
basins,  also,  should  be  treated  in  precisely  a  similar 
manner  as  those  of  baths. 

Some  of  the  forms  of  lavatory  basins  are  as 
follows  : — The  plug  basin  is  simply  a  glazed  earthen- 
ware basin  fitted  with  a  plug  and  chain,  having  also 
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provision  at  the  side  to  prevent  overflow;  these 
basins  being  inexpensive  and  lasting,  are  exten- 
sively used.  The  flushing  rim  basin  is  similar  to 
the  above  as  regards  the  plug,  &c,  but,  in  addition, 
is  supplied  with  water  through  a  flushing  rim,  so 
that  the  whole  surface  of  the  basin  is  well  cleansed 
each  time  the  water  is  turned  on.  The  tip-up 
basins  for  lavatories  are  oval  in  shape,  suspended  in 
receivers  (Fig.  84) .    They  are  clean  and  simple  in 
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action,  being  especially  adapted  for  clubs,  hotels, 
and  public  lavatories.  Twyford's  "Eivulet" 
lavatory  basins  (Fig.  85)  are  supplied  with  a  con- 
tinuous flow  of  water,  and  designed  for  use  in 
schools  to  obviate  the  possibility  of  a  number  of 
children  washing  in  the  same  water,  dirty  water 
being  carried  away  over  a  weir  at  the  back  of  the 
basin  into  a  waste  pipe,  whilst  all  sediment  is 
removed  into  the  same  pipe  through  an  outlet  in 
the  bottom  of  the  basin. 

Lavatory  basins  should  be  fitted  in  a  slate  or 


marbletop,  supported  by  iron  brackets  or  standards, 


Fig.  85. 

such  top  having  a  small  bead  at  the  edge  3  to  pre- 
vent splash  water  from  running  over  on  to  the  floor. 
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CHAPTEB  VII. 


Drain  Testing. 

All  drains  should  be  specially  tested  before  being 
covered  in,  to  prove  them  as  being  gas  and  water- 
tight. The  neglect  of  this  important  measure  is 
sure  to  lead  to  trouble.  It  is  requisite  also  that 
these  tests  should  be  extended  to  the  soil  and 
ventilation  pipes,  not  only  to  ascertain  if  there  are 
any  defects  in  the  jointing,  but  also  in  the  case  of 
the  latter  as  to  their  due  working,  as  they  are 
liable  from  some  unseen  cause  to  a  reverse  action, 
the  inlet  and  outlet  having  exchanged  functions. 
It  is  imperative,  therefore,  that  all  drains  upon 
completion  should  be  carefully  and  exhaustively 
tested,  so  that  their  condition  may  be  ascertained 
without  doubt,  and  in  the  event  of  faults  in  con- 
struction or  material  they  may  be  exposed  and 
properly  rectified. 

"With  respect  to  drains  which  pass  under  or  near 
to  dwelling-houses,  the  best  and  safest  one  is  the 
hydraulic  or  water  test,  which  is  applied  in  the 
following  manner. — The  lowest  part  of  the  drain  is 
plugged  by  the  insertion  of  an  india  -  rubber 
expansion  stopper,  such  as  Jones'  (Figs.  86  and  87) ; 
and  after  this  has  been  done  the  drain  is  filled  with 
water  until  it  runs  into  one  of  the  gully  traps  at 
the  highest  level.  Should  the  drain  be  perfect, 
the  water  will  remain  for  some  time  at  thiB  level 
without  lowering  ;  but  if  a  leakage  or  weakness 
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exists,  the  water  will  either  never  reach  this  level, 
or,  should  it  do  so,  will  immediately  begin  to 
subside. 

It  is  needful  to  rememt  er  that  upon  the  drain 
being  filled  for  the  first  time  a  certain  quantity  of 
water  may  be  absorbed  by  the  dry  materials  of  the 
inspection  chamber  and  pipe  joints,  &c,  but  the 


Fig.  86. 

amount  of  water  thus  absorbed  ought  to  be  only  a 
trifling  quantity.  Particular  attention,  however, 
should  be  paid  to  the  external  condition  of  the 
pipes  and  joints  in  order  to  detect  any  signs  of 
sweating,  this  sweating  proving  that  the  pipes  or 
joints  are  imperfect  and  unsuitable  for  their 
purpose. 

In  view  of  the  severity  of  the  water  test, 
especially  as  regards  drains  with  ordinary  cemented 
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oints,  these  joints  should  always  be  permitted  to 
set  firmly  before  the  test  is  applied,  otherwise 
there  is  the  likelihood  of  the  cement  being  washed 


Fiz-  87. 

out  of  the  joints  or  otherwise  disturbed,  which 
upon  setting  will  render  the  drain  defective. 
Ordinary  socketed  earthenware  drains  having  a 
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fall  01  over  oft.  should  be  tested  in  sections.  The 
advantage  and  necessity  in  such  cases  of  using 
patent  composite  jointed  stoneware  pipes,  or  iron 
pipes  caulked  with  lead,  will  thus  be  plainly  seen, 
the  joints  of  these  being  perfect  in  resisting  high 
pressures,  in  some  instances  the  pipes  having  given 
out  before  the  joints.  Soil  pipes  and  ventilators 
should  also  be  sufficiently  substantial  to  stand  the 
water  test,  and  in  the  case  of  the  former  it  is 
essential  that  they  be  so  tested.  This  can  be  easily 
and  conveniently  done  by  plugging  the  end  of  the 
soil  pipe  and  flushing  the  water-closet.  Where 
there  is  a  second  floor  of  water-closets  using  the  i 
same  soil  pipe  the  lowest  closets  should  be  plugged 
by  means  of  a  Jones'  patent  air  stopper  (Figs.  88 
and  89  on  next  two  pages). 

A  quick  and  fairly  efficient  test,  very  useful  in 
most  cases,  and  particularly  valuable  for  old  drains, 
is  the  smoke  test,  as  the  Bmoke  will  sometimes  rise 
through  the  ground  in  the  event  of  the  defects  existing 
in  the  drains,  thus  locating  the  position  of  the  fault. 
This  test  is  highly  useful  for  correctly  ascertaining 
the  working  of  the  ventilation  pipes,  the  character 
of  which  is  immediately  disclosed  after  the  drain 
has  been  filled  with  smoke.  In  applying  the 
smoke  test  the  open  ends  of  the  ventilators  must 
be  first  closed,  and  the  smoke  admitted  in  a  manner 
which  will  confine  it  to  the  drain.  Should  there 
be  defects  in  the  drain,  or  insufficient  water  seals 
to  the  traps,  the  smoke  will  make  its  escape,  it 
being,  as  a  rule,  easily  detected. 

Among  the  various  descriptions  of  apparatus  for 
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for  this  test  are  the  "  Eclipse "  diain-testing 
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general  use.  The  former  (Fig.  90)  is  made  by 
Messrs.  Burn  Brothers,  and  consists  of  a  copper 
chamber  containing  the  smoke-producing  substance. 
Communicating  with  this  chamber  is  a  double- 
action  bellows,  by  means  of  which  the  smoke  is 
propelled  and  generated.  An  advantage  in 
the  use  of  this  apparatus  is  that  upon  the 
tube  of  the  chamber  being  applied  to  the  drain, 
and  all  vents  closed,  should  the  cover  of  the 
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chamber  which  is  water  sealed  while  the  machine 
is  actuated,  become  raised,  and  remain  so,  it  will 
prove  that  the  drain  is  air-tight. 

The  "  Asphyxiator  "  (Fig.  91),  made  by  Messrs. 
J.  Watts  and  Co.,  consists  of  a  combustion 
chamber  containing  the  smoke  -  producing  sub- 
stance. This  substance  is  kept  alight,  and  the 
smoke  therefrom  discharged  into  the  drain  through 
a  flexible  tube,  by  means  of  a  revolving  fan  worked 
by  a  handle. 

Jones'  patent  rotary  -  action  smoke  -  generating 
machine  (Fig.  92)  is  another  good  and  compact 
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tester,  and  is  worked  somewhat  in  the  same 
manner  as  the  "  Asphyxiator,"  but  is  a  latear 
invention,  the  tubes  being  made  with  unions 
to  fit  Jones'  patent  drain  stoppers. 

The  "  Grahtryx "  smoke  machine   is  also  an 
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efficient  tester.  One  of  the  best  and  strongest 
smelling  substances  used  in  the  combustion 
chambers  of  smoke-testing  machines  is  lighted 
oily  engine  waste  or  a  mixture  of  sulphur  and 
shavings.    Smoke  rockets  (Fig.  94)  such  as  Brock 
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and  Co.'s,  Pain's,  or  Burnett's,  which  upon  being 
lighted  throw  off  thick  volumes  of  sulphurous 
fumes,  are  very  useful  and  handy  as  drain  testers. 

After  stopping  up  the  vent  pipes,  three  or  four 
of  these  rocliets  should  be  placed  in  the  lowest 
part  of  the  drain,  the  fuse  part  foremost,  and 
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properly  lighted,  a  stopper  being  immediately 
inserted  hY  the  opening  in  the  drain. 
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Where  the  ordinary  air  inlet  boxes  are  attached 
to  drains  the  rockets  can  be  lowered  down  the 
inlet  pipe  by  a  piece  of  cord,  and  when  they  have 
finished  burning  the  stopper  and  rocket  cases  car 
be  removed,  and  two  buckets  full  of  water  die 
charged  quickly  down  the  pipe,  which  will  drive 
the  smoke  through  the  drains.  Ifc  is  often  necee 
sary  in  using  smoke  rockets  to  open  the  outlet  and 


inlet  pipes  for  a  short  time  to  admit  air  before  the 
smoke  will  pass  through  the  drains. 

Burnett's  patent  smoke  tester  (Fig.  95)  is  a  satis- 
factory and  convenient  arrangement,  it  being  on 
the  same  principle  as  the  rocket,  but  can  be  in- 
serted into  the  drain  through  the  water  of  either 
a  gully  or  water-closet  trap.  This  is  done  with 
the  assistance  of  a  detachable  wire  handle,  by 
which,  upon  the  match  being  properly  ignited,  the 
tester  is  thrust  through  the  water  and  the  drain 
charged  with  a  large  volume  of  dark  pungent  smoke. 

Smell  tests  for  drains  are  sometimes  used,  more 
especially  for  testing  the  soundness  of  water- 
closets  and  other  internal  connections.  The  best 
for  this  purpose  are  chemical  ones,  the  substance 
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being  packed  ready  for  use  in  small  air-tight  tin 
spring  boxes  bound  round  with  a  long  length  of 
Btring  (Fig.  96).  The  string  upon  being  partly  un- 
wound and  the  end  held,  the  tin  box  is  placed  in 
the  trap  and  flushed  into  the  drains,  warm  water 
being  best  for  this  purpose,  which  will  unwind  the 
remaining  string,  whereupon  the  contents  of  the 
box  escapes  into  the  drain,  and  throws  off  a  very 
powerful  and  peculiar  odour,  which  soon  finds  its  way 
through  any  leaky  joints  or  fractures  and  is  easily 
detected.  Some  of  the  best  of  these  are  Kingzett's 
and  the  Sanitas  Company's  Improved,  Burnett's 
patent,  and  Kemp's  patent,  all  of  which  the  writer 
finds  to  act  very  successfully 

Section  2. — Deain  Cleansing. 

Having  in  the  foregoing  articles  given  a  general 
description  of  the  work  appertaining  to  house 
drainage,  a  few  details  with  regard  to  their  main- 
tenance in  a  clean  and  sanitary  condition  will 
perhaps  be  useful.  Although  this  operation  seems 
an  easy  matter,  especially  where  the  drains  have 
been  carefully  executed,  yet  in  very  few  cases  do 
the  drains,  when  once  carried  out,  receive  that 
amount  of  attention  at  the  hands  of  occupiers  as 
is  requisite  for  their  maintenance  in  a  cleanly  con- 
dition. It  is  further  an  astonishing  fact,  that  in 
hotels  and  factories  it  is  far  from  an  uncommon 
occurrence  to  find  the  drain  literally  choked  with 
foreign  substances,  particularly  so  in  the  former. 
The  writer  has  had  instances  where  complaints 
have  been  made  of  drain  stoppage,  and  which 
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upon  investigation  have  been  found  choked  full  of 
pea  pods  and  other  such  articles,  which  had  been 
thoughtlessly  disposed  out  of  sight  down  the 
nearest  inspection  chamber.  It  is  also  a  frequent 
occurrence  to  find  the  drains  of  hotels  blocked 
with  fat,  especially  where  the  cook  has  no  personal 
interest  in  saving  such  matters. 

There  is  again  the  frequently  complained  of 
gully  trap,  which  is  used  year  after  year  without 
attention,  till  a  nuisance  is  created,  and  the  Sani- 
tary Inspector  is  summoned  to  search  for  the 
offender,  and  finds  perhaps  the  gullies  choked  with 
filth,  and  of  little  or  no  use  as  a  seal  against  the 
escape  of  drain  air.  A  neglected  grease  trap  is 
also  a  constant  source  of  nuisance,  and  will  some- 
times throw  off  most  disgusting  odours. 

The  sink  waste  syphon  sometimes  becomes 
stopped,  and  this  instead  of  being  gently  cleared 
by  removing  the  thumb  screw  provided  for  that 
purpose,  is  more  often  ineffectually  forced  by  some 
inexperienced  person.  The  water-closet  and  such 
appliances  require  occasional  attention,  to  remove 
the  incrustation  that  forms  in  the  trap,  &c,  other- 
wise a  fcetid  odour  will  be  inseparable  to  them. 
Cisterns  used  to  hold  water  for  drinking  and 
domestic  purposes  require  to  be  regularly  emptied 
and  cleansed,  which  rule  also  applies  to  rain-water 
tanks,  especially  as  the  latter  are  often  situate 
under  ground  and  sometimes  under  the  floor.  The 
writer  only  recently  investigated  the  case  of  an  old 
tank,  wherein,  amongst  other  things,  three  rats 
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were  found;  in  another  instance  several  dead  birds 
were  found  in  a  cistern  in  the  roof. 

Ventilation  pipes  should  be  periodically  ex- 
amined, and  any  rust  or  scaling  that  might  have 
lodged  at  the  bend,  or  birds'  nests,  removed.  There 
are  also  occasional  articles,  such  as  nail  and  tooth 
brushes,  combs,  pumice  stone,  and  like  obstruc- 
tions, which  gain  access  to  the  drains,  and  become 
lodged  in  the  traps,  &c.,  and  if  not  removed  will 
soon  cause  trouble.  The  insufficient  flushing  of 
drains,  resulting  from  cisterns  being  out  of  order, 
is  likely  to  cause  them  to  become  choked,  and  also 
to  event  in  a  dangerous  nuisance,  which  cannot  be 
too  carefully  guarded  against. 

As  was  explained  in  Chapter  V.,  one  of  the  prin- 
cipal aims  in  construction  cf  house  drains  should 
be  to  give  inspection  facilities  to  the  whole  system, 
so  that,  in  the  event  of  obstruction,  ready  access 
could  be  given  for  the  speedy  detection  and  removal 
of  the  cause,  without  disturbing  or  damaging  the 
soundness  of  the  work. 

Numerous  appliances  are  used  for  clearing  and 
cleansing  purposes,  the  principal  of  these  articles 
being  as  follows  : — Drains  cannot  be  effectually 
unstopped  and  cleansed  without  the  aid  of  clearing 
rods,  a  set  of  which  should  be  in  the  possession  of 
every  large  establishment.  They  consist  of  short 
malacca  canes,  and  are  jointed  together  for  use  by 
means  of  brass  male  and  female  screw  connections. 
They  are  usually  3ft.  in  length,  and  are  strapped 
together  in  convenient  bundles  of  from  ten  to 
thirty-three  rods.    There  are  a  number  of  fittings 
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used  with  these  drain  rods  for  various  pur- 
poses ;  one  of  the  most  useful  being  the  double- 
worm  screw  and  guide  wheel  (Fig.  97).  By  its 
use  -such  obstructive  articles  as  rags,  dishcloths, 


Fig.  97. 


and  paper  can  be  removed.  The  double-spiral 
screw  is  particularly  handy  in  unstopping  inter- 
cepting traps  from  the  air  shaft.  Some  other 
useful  accessories  are  the  jointed  scraper,  which 
is  employed  for  raking  purposes.  The  spring  hook 
which,  being  chisel  shape,  is  for  breaking  through 
accumulations  of  solid  obstructions  in  drains.  The 


Fig.  98. 

rubber  plunger  is  for  forcing  choked  drains,  but 
tbis  work  needs  to  be  carefully  done,  as  there  is  a 
danger  of  pressing  the  obstruction  tighter  into  the 
drain.    The  brass  guide  wheel  is  used  to  conduct 
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the  rods  round  corners,  and  the  whalebone  or  bass 
brush  with  guide  wheel  is  used  for  sweeping  and 
cleansing .  drains. 

There  are  also  several  other  articles  for  cleans- 
ing purposes  ;  the  closet  brush  is  for  removing 
any  incrustation  from  the  basin  and  trap  ;  the 
gully  ladle  for  removing  filth  from  gully  traps ; 
and  the  sink  force  cup  (Fig.  98)  being  amongst  the 
most  useful. 
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Air,  38,  45,  47,  48,  50,  54,  81,  89 
Anti-syphonage,  40,  43 
Air  Inlet  Grating,  41 
Arrangement  of  Waste  Pipes,  46 

.,  ,,  Rain  Water  Pipes,  47 

„  Gullies,  48 

B 

Bends  in  Drains,  25,26 
Baths,  48,  69,  104 
„      Cast  iron,  105 
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,,      Earthenware,  ibid. 
Zinc,  106 

Fixing  and  Position  of,  ibid. 
,,      Overflow  Pipe,  ibid. 
„      Waste  Pipes  from,  ibid. 

Forms  of,  107 

C 

Care  of  Drains,  7 

Cementing  Joints  of  Earthenware  Pipes,  13 
Cement  for  Drainage  Work,  18 
Composition  of  Cement  for  Drainage  Work,  19 
Carrying  Drains,  20 

Crushing  of  Earthenware  Pipes,  Provision  against,  21 
Connection  with  Brick  Sewers,  26 
,,  Iron  Sewers,  ibid. 

Curves  in  Drains,  26 
Cutting  Stoneware  Pipes,  28 
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Connecting  Soil  and  Drain  Pipes,  34 
Closet  Discharge,  40 
Cesspools,  3,  41 

Communication  between  Sewers  and  House  Drains,  54 
Contagion,  55 
Cisterns,  3,  89,  91 

D 

Diphtheria,  4,  5 
Defective  Drainage,  5 
Drains,  Laying  of,  11,  12,  21 
Doulton's  Composite  Joint,  16 
Discharge  of  Drains,  22 

„         Waste,  47,  48 
Drought,  47 
Draiu  Chute,  65 
Drain  Testing,  110 

„  „      Methods  of,  113 

,,  ,,      Apparatus  for,  114 

,,  ,,      Jones'  "^Stopper,"  ibid. 

Water  Test,  111 
Smoke  Tests,  113, 117 
,,  ,,      Grahtryx  Smoke  Tests,  ibid. 

The  "Eclipse"  Machine,  114 
„  ,,      The  Asphyxiator,  116 

„  ,,      Jones'  "Patent"  Rotary  Action  Smoke 

Generator,  ibid. 
,,  ,,       Smoke  Rockets,  Brock's,  Pain's  Burnett's 

ibid. 

„  ,,      Method  of  Using,  118 

Smell  Tests,  119 
,,  ,,  „       ,,      Method  of  Using,  120 

,,  „  ,,       ,,      Kingzett's  Sanitas  Co.'s  Im- 

proved, Burnett'?,  Kemp'* 
ibid. 
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Drain  Cleansing,  Neglect  of,  ibid. 

Method  of,  123 
,,  ,,        Apparatus  for,  ibid. 

E 

Embedding  drains,  20 

Effect  of  Cross  Current  in  Drain,  24 

Enlarging  Drains,  27 

F 

Fever  Death-rate,  4 

„      Outbreaks,  ibid. 
Fitzpatrick'e  Patent  Joint,  14 
Fall  of  Drains,  21 
Fixing  Soil  Pipes,  33 

G 

Green's  patent  "Truinvert"  Pipe,  15 
Galvanising,  36 
Gullies,  45,  51 

„      Jointing  of,  52 
Size  of,  53 

H 

Hasskl's  "  Double-lined  "  Joint,  14 

I 

Interception,  54 

Traps,  55 
,,  .,     Material  of,  56 

.,  ..     Shape,  ibid. 

,,     Setting,  ibid. 
,,  ,,     Forms,  Various  of,  56,  57,  59 

,,  ,.     Patent,  57 
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Inspection  Eyes,  43,  53,  62,  66,  68 
Chambers,  60,.  61  ;  .  ; 
,,  „        Position  of,  62,,  63 

„  „        Construction  of,  63,  61 

.,  ,,        Channels,  64 

„  „        Patent,  65 

,,  „        Covers,  ibid. 

„  „      Patent,  66 


Junctions  with  Drains,  23,  24,  25 
Junction  Blocks,  26,  27 
Joints,  Increasing,  28 
Wiped,  29,  83 
Self-adjusting,  15,  16 
in  Iron  Pipe?,  17 
Composite,  16 
Blown,  31 
Copper  Bit,  ibid. 
Patent,  14,  15,  16 


Local  Government  Board;  Model  Bye-laws,  23,  41,  47,  55, 
Lavatory  Basins,  48,  104 

Forms  of,  107 
„      Flushing  Rim,  108 
,      Tip  Up,  ibid. 

Twyford's  "Rivulet"  ibid. 
.,     Fitting  of,  109 

.  M 

Mica  Flap  Valve,  41,  66 

Misuse  and  Neglect  of  Drains,  &c,  12] 
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PrPES,  Stoneware,  8 
,,     Iron,  10 
..     Lead,  29 

,.     Manufacturers  of,  12,  14,  15,  16,  17,  29" 
„     Size  of,  22 
„     Taper,  27 
Patent,  15 
„     Soil,  28,  29,  35,  36,  80,  81 
„     Waste,  46 
,,        ,,     Swan-neck,  ibid 
,,     Overflow,  47 
„    Rain  Water,  ibid 
Plumbers,  30,  31,  81 

Personal  Cleanliness,  Importance  of,  104 

S 

Stkes'  Patent  Joint,  15 
Self-adjusting  Joints  15,  16 
Setting  Outfall  of  Drain,  23 
Saddle-pieces,  25 
Spigot  and  Socket,  16,  29,  35 
Scullery  Sinks,  48 
Syphonage,  49,  50,  97,  107 
Sinks,  96 

„     Flushing  of,  98 

„     Unsanitary  Positions  or  bid. 

„     Fixing  of,  id. 

.,     Waste  Pipes  99 

T 

Typhoid,  4,  5 
Testing  Drains,  6 
Treatment  of  Iron  Pipes  11 

EC 


ISO 


Tributary  Drains,  23,  24 
Traps,  45,  49,  50 
„     Syphon,  46 
„      Materials  of,  51 
,,     Size  of,  53 

D  and  Bell,  ibid. 
Grease,  ibid. 
„  „     Patent,  54 

U 

Unsealing  of  Traps,  47, 49 
Urinals,  96,  100 

,,      Construction  of,  101 

„      Flushing  of,  ibid. 
Best  Forms  of,  102 

„      Disinfecting  Blocks,  103 

„  „  .,      Hope's  Pynerzone,  ib  id. 

„      Waste  from,  ibid. 
"  Urinette,"  the 

V 

Ventilation,  37 

Inlet,  38,  39,  40,  41,  42 
.,        Outlet,  ibid 

Pipes,  4  2 
„         of  Traps,  43 
Ventilators,  connecting,  44 

W 

Water  Closets,  69 

„         „      Unsanitary  Forms  of,  73,  71,  72,  73 
„      Framing  in  of,  74 
„       Sanitary  Form  of,  75 
.,      Pedestal  Valve,  ibid. 
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Closets,  Construction  of,  76 
„      Overflow  Pipe,  77,  78 
,,      Flooding  of,  ibid. 

Flushing  Rims,  79,  80 
„       Waste  Pipes,  ibid. 
,,      Syphon  Action,  ibid. 
,,       Ordinary  Washdown,  ibid.,  80 

Doulton's  "Simplicitas,"  80 
.,       Outlet  Pipes,  ibid. 

Traps,  80,  81 
„      .lointing  of  Soil  Pipes  with,  81 
„  „      Unreliable  Methods,  82 

„  „       Correct  Methods,  83 

,,  ,,       Doulton's  Patent,  ibid. 

,,  ,,       Jennings'      „  ibid. 

„  ,,      Clamp  and  Eubber,  84 

,,  ,,       Brass  Socket  and  Cement,  ibid. 

„      Action  of  Frost  on,  85 
„       Frost  Tap,  Simpson's  Patent,  ibid. 
.,      Prevention  from  Freezing  of,  87 
„      Contrivances,  ibid. 
.,      Slop-water,  Duckett  and  Sons',  ibid. 
„      Tank  of,  ibid. 
„       Trough,  ibid.,  96 
„       Flushing  of,  Apparatus,  88 
„  ,,        „  Unsanitary  Methods,  89,  91 

„  ,;        Dangerous  Defects  of  Methods, 

91 

,,  „        Waste  of  Water,  ibid. 

„  „        Flushing  Valves,  ibid. 

„  „        Syphon    Flushing    Cisterns : 

Jennings',    Jones',  Brice's, 

ibid. 

„  „        Cisterns,  Fixing  of,  ibid.,  92 
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Water  Closets,  Flushing  of,  Water  Supply  of,  92 
„  ,,  ,,  Pipe,  ibid. 

„  ,.  ,,  Cisterns,  Size  of,  ibid. 

„  Automatic  Flushing  Tanks,  94 

Braby  and  Co.'s  "Tip-over"  Tank,  95 


GOLD  MEDALS  1884-1885-1886- 1888. 


Trade 
Mark. 


Diffltfl^lMTS 


Trade 
Mark. 


"SAMTAS"  EUCALYPTUS  PREPARATIONS: 


Kingzett's  Sulphur  Candles  &  Sulphugators, 
Kingzett's  Drain  Testers, 
Preserved  Peroxide  of  Hydrogen, 
Mercuric  Bactericide, 
Eucalyptus  Oils. 


L.  G.  B.  Corrosive  Sublimate  Pellets; 


Okol"  and  "Creocide"  Fluids  and  Powders; 


Chloride  of  Zinc ; 


Carbolic  Fluids,  Powders,  and  Soaps; 


Soluble  Carbolated  Creosote; 


Moth  Paper; 


Weed  Destroyer,  Sheep  Dips,  &c. 


THE  SANITAS  CO.,  Ltd., 

BETHNAL  GREEN,  LONDON,  E. 


INDESTRUCTIBLE  PAINT 

For  INSIDE  or  OUTSIDE  WORK. 

Far  superior  in  appearance,  durability,  and  covering  power 
to  other  Paints.     Easily  applied  by  anyone. 

Unequalled  for   HOSPITALS,    WORKHOUSES,  SCHOOLS, 
RAILWAY    WORK,    GATES,  BRIDGES, 
EXPOSED    SEASIDE    SITUATIONS,  GREENHOUSES, 

&c.  &c. 


IMPROVED    WASHABLE  DISTEMPER. 

Made  in  various  Artistic  Shades.     Does  not  rub  off. 
Ready  mixed  for  use. 


BROWNING'S  COLOURLESS 

Preservative  Solution 

.  PERMANENT  CURE  FOR  DAMP  WALLS. 

As  supplied  to  Her  Majesty  the  Queen,  Houses  of  Parliament,  British 
and  Foreign  Governments. 

The  only  Solution  used  for  the  preservation  of 
Cleopatra's  Needle. 


A  TRIAL  OF  OUR  MANUFACTURES  IS  SOLICITED. 


The  Indestructible  Paint  Co., 

LIMITED, 

31,  CANNON  STREET,  LONDON,  E.C. 


Chicago  Exhibition.   Highest  Awards,  Diplomas,  and  Medals. 
Imperial  Victorian  Jubilee  Exhibition,  Crystal  Palace,  1897.   Prize  Medal. 

ALBION  CLAY  CO.,  LTD. 

SOLE  MANUFACTURERS  of  the  "GRANITIC  STONEWARE." 

The  " Granitic  Stoneware "  Pipes  arc  made  from  our  "Stoneware "  Clays 
(not  Fire-Clay).  They  are  non-absorbent,  incorrodible,  and  imperish- 
able, and  less  brittle  than  any  other  Stoneware  Pipes,  and  are  specially  adapted 
for  Sanitary  purposes.  They  withstand  the  Highest  Tests,  and  are  made  in 
all  sizes  and  of  any  length  up  to  3ft.  for  6in.  and  upwards.  Ail  the  Pipes,  &c.,  are 
stamped  with  the  Trade  Mark. 

TESTED  PIPES, 

Selected  and  Tested  under  Hydraulic  Pressure.    Sole  Licensees  for  Manufacture 
of  Patent  Improved  Specialities. 

Patent  Paragon  Pipes.  - The  most  Reliab,e- and  Cheapest  in  First 


Cost  and  Maintenance. 


The    most  Reliable 


Far  more 
al  than 


Sykes'  Patent  Safety  Joint  Pipes,  for  Water-tight  Sewers 

in  Water-logged  Ground.    Can  be  laid  in  or  under  water. 

Sykes*  Patent  Sewer  Gas  Interceptor,  effeetuo 

the  old  system,  and  costs  less. 

Sykes'  Patent  Disconnecting  Slipper. 

the  purpose  of  a 

gulley  and  disconnector  combined. 

^TT-lroc'  Patonf  Vor»H  H-llllm/-        With  Hinged  Grating,  and  fitted 
Oyt\GS>    rcttCIlL   I  ctl  U  UrUllC,y.    with  Patent  Screw-plug  for  Inspec- 
tion.   It  has  deep  seal  and  large  grate  area. 

Sykes'  Patent  Street  Gulley.  tages.  Made  Square,  Oblong,  or 

Round,  up  to  4ft. 

Sankey's  Patent  Intercepting  Gulley.  22  £|  d2£ 

Perforated  Bucket  to  collect  detritus. 

Keith's  Patent  Drain  Testing  &  Flushing  Trap. 

A  simple  and  effective  mode  of  Testing,  Flushing,  and  Disinfecting  Drains. 

Improved  Interceptors,  and  Inspection  Arms,  fitted  with  Sykes' 

Patent  Air-tight  Screw  Plugs,  which  cannot  be  blown  out ;  and 

Improved  Patent  Screw  Junction  Stoppers. 

Cannot  he  blown  out. 
For  Prices,  dec,  apply  to  the 

ALBION  CLAY  CO.,  Li,  Albion  Works,  Woodville,  BURTON-ON-TRENT. 

Works  Telegrams,  "Albion  Woodville."    London  Depot,  Midland  Railway,  Euston-road. 
Chief  London  Offico,  18,  New  Bridge-street,  E.G. 
Telegrams,  "Sewerage,  London."  Telephone  65205- 


Artesian  Bored  Tube  Wells 

OR 

Driven  Tube  Wells 

ARE  THE 

Most  Economical  and   Expeditious  for  obtaining 
LARGE  or  SMALL  SUPPLIES  of 

PURE  WATER. 


Work  has  been  done  for  about  200  Brewers  and  Mineral 
Water  Manufacturers  alone,  besides  other  firms  and  private 
supplies ;  also  for  the  following  Corporations  and  Water- 
works : — Aldershot,  Amersham,  Andover,  Bourne,  Bristol, 
Burnham,  East  Worcestershire  Waterworks,  Eastbourne, 
Hastings,  Hatfield,  Leighton  Buzzard,  Leicester,  Margate, 
Rugeley,  Sandwich,  Spalding,  Stafford,  Stoui'bridge,  Swansea, 
Tunbridge  Wells  and  Wolverhampton. 

C.  ISLER  &  CO., 

Artesian  Well  Engineers, 

Contractors    to     13.  IVJ .    War  Department, 

Bear  Lane,  Southwark,  London,  S.E. 


BUGHAN'S  New  Patent  MANHOLE  TRAPS 


The  following-  are  among:  the  advantages  claimed  :— 

(1)  They  are  thoroughly  self -cleansing,  the  inlet  being  contracted  to 
allow  for  the  sewage  passing  through  the  traps  at  a  great  velocity. 

(2)  They  form  an  effective  barrier  to  the  entrance  of  Sewer  Air,  which 
is  often  charged  with  the  germs  of  fever,  the  trap  having  a  water  seal  or 
lock  of  fully  24in. 

(3)  The  elongated  oval  top  opening  of  the  trap  makes  it  especially 
suitable  for  manhole  or  other  purposes.  This  opening,  in  the  case  of  the 
6in.  traps,  measures  22iu.  by  9in.  or  so,  being  ample  to  allow  of  easy  access 
for  inspection  purposes  on  either  the  house  or  the  sewer  side  of  the  trap, 
every  facility  being  also  available  for  cleansing  rods  to  enter  on  either  side. 

(4)  A  trap  of  this  form  is  also  equally  suitable  at  surface  of  ground, 
aB  it  affords  easy  access  to  either  side  of  the  drain,  an  air-tight  manhole 
cover  being  put  over  the  trap,  and  the  air  inlet  to  the  drain  admitted  as 
shown  by  the  side  inlet  F. 


The  traps  are  generally  supplied  with  perforated  iron  gratiog,  &c,  as 
shown  by  illustration. 

They  can  also  be  supplied  with  4in.  side  fresh  air  inlet  as  indicated  by 
dotted  circle  F,  so  that  a  close  iron  lid  may  be  used,  if  preferred,  instead 
of  the  grating.  This  air  inlet  may  be  had  either  on  right  or  left  hand, 
looking  down  the  drain. 

Note. — Buchan's  patent  self-adjustable  air-tight  stopper  may  be  used 
if  wished  at  the  sewer  eye  of  the  trap  instead  of  the  usual  stopper,  which 
requires  sealing  down. 

SOLE  MAKERS— 

J.  &  M.  CRAIG,  Ltd.,  Kilmarnock. 


DOULTON'S  LONDON-MADE 
TESTED 

STONEWARE  PIPES 

can  be  supplied  in  3ft.  Lengths. 

EACH    PIPE    BEARS    THE    FOLLOWING    STAMP  :  — 

'IJoulton"] 
fTESTED{ 

I  LONDON  1 


DOULTON'S  PATENT 

COMPOSITE'  JOINT 

For  Drain  Pipes. 

Supplied  on  best  London  Stoneware  TESTED  Pipes. 


SECURITY.      SIMPLICITY.  SPEED. 


DOULTON  &  CO., 

LAMBETH,  LONDON,  S.E. 


Telegraphic  Address,  "Jennings,  London." 

TWO  SILVER  MEDALS 

(Highest  Awards) 

HAVE    BEEN    ADJUDGED  TO 

The  CLOSET  of 


the  CENTURY 

(WITH  SYPHONIC  DISCHARGE) 

BY 

The  SANITARY  INSTITUTE 


Prices  and  Particulars 
to  suit  all  classes  of  Buildings, 
on  application  to 

GEORGE  JENNINGS, 

HYDRAULIC  and  SANITARY  ENGINEER, 
LAMBETH  PALACE  ROAD,  S.E. 

Telephone  No.  680  Bank. 


JOHN  EDGINGTON  &  CO. 

(ESTABLISHED  1805.) 

Head  Offices  : 

1 9, LONG  LANE,  WEST  SMITHFIELD,  LONDON,  E.C. 

Manufactory  and  Warehouses  : 

108,  OLD  KENT  ROAD,  SOUTHWARK,  S.E. 


MANUFACTURERS  OF 

Marquees,  Tents,  Flags,  Tarpaulins,  Rick  Cloths, 
Van  Covers,  Cart  Sheets,  Horse  Clothing, 
Loin  Covers,  Waterproof  Clothing,  Ropes,  Sacks, 

Canvas,  &c. 


HOSPITAL  MARQUEES  for  INFECTIOUS  DISEASES. 


Public  Street  Decorations  for  Royal  Visits,  &c. 

Telegrams— Edoinoton,  10,  Long  Lane,  E.C.      Telephone— 734  (Holborn). 
Price  Lists  and  Estimates  Free.       N.B. — Please  address  in  full  as  above. 


STOP 


Complaints  of  Manholes 


BY  USING 


PYNERZONE  BLOCKS. 


mmm 
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Invaluable 

also  for 
Water 

Carts. 
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Sole 
Proprietors 


HOPE  &  SONS, 


Oak  Lane  Chemical  Works, 
LIMEHOUSE,    LONDON,  E., 

And  LEICESTER. 


Wholesale  and  Export  Manufacturers  of 
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The  Purification  of  Sewage  and  Water. 


By  W.  J.  DIBDIN,  F.I.C.,  F.S.C.,  &c,  late  Chemist  to  the  London 
County  Council.  Trice  21s.  Net.  With  numerous  Illustrations  and 
Diagrams. 

SYNOPSIS  OF  CONTENTS. — Introduction. — Chapter  I.  Foul  Matters, 
their  Character  and  Composition.  Combustion  and  Oxidation.  Putre- 
faction. Bacteria.  —  Chapter  II.  Antiseptics,  or  Preservation  for 
Limited  Periods.  Bacteriological  Methods.  —  Chapter  III.  Various 
Proposed  Methods  of  Artificial  Purification.  Precipitation. — Chapter  IV. 
Experiments  at  Massachusetts,  London,  and  Sutton.  —  Chapter  V. 
Nature's  Method  at  Work.  New  Departure  at  Sutton,  Surrey.  The 
Septic  Tank  System  at  Exeter. — Chapter  VI.  Analytical  Methods 
Suitable  for  Watching  the  Progress  of  the  Purification  of  Sewage. — 
Chapter  VII.  Interpretation  of  the  Results  of  Analyses. — Chapter  VIII. 
The  Absorption  of  Atmospheric  Oxygen  by  Water.  —  Chapter  IX. 
Suggestions  for  Sewage  Works  Conducted  on  Biological  Principles. — 
Chapter  X.  The  Purification  of  the  Thames. — Chapter  XI.  Ventilation 
and  Deodorisation  of  Sewers.  Chapter  XII.  The  Filtration  of  Potable 
Water. — Chapter  XIII.  The  Character  of  the  London  Water  Supply. 
Microscopical  Character  of  the  Suspended  Matters.  Bacteriological 
Examination.    The  Effect  of  Softening  die  Present  Supply,  etc.  etc. 

PRESS  OPINIONS. 

"A  most  interesting  work  .  .  .  sure  to  be  held  in  estimation  by  all 
those  interested  in  sanitary  science.  It  is  an  accurate  and  valuable  gauge  of 
the  present  position  of  matters  relating  to  the  more  pressing  questions  of 
modern  hygiene." — The  Lancet. 

"The  substance  of  the  book  first  appeared  in  serial  form  in  the  pages  of 
The  Sanitary  Record,  but  the  whole  has  since  been  added  to  and  carefully 
revised,  with  the  result  that  the  author  has  produced  a  work  of  great  interest 
and  considerable  value,  especially  to  those  who  are  called  upon  to  advise  as 
to  the  disposal  of  sewage  or  the  treatment  of  water  supplies.  We  feel  sure 
consulting  chemists  and  engineers  will  be  grateful  to  Mr.  Dibdin  for  giving 
them  the  benefit  of  his  long  experience  in  these  matters,  in  a  more  convenient 
form  than  scattered  about  in  his  official  reports  to  various  Authorities,  and 
in  papers  read  before  the  scientific  societies.  .  .  .  The  value  of  the  book 
to  water  analysts,  and,  in  fact,  to  most  of  those  who  are  likely  to  consult  its 
pages,  lies  in  the  various  tables,  diagrams,  &c,  and  also  in  the  practical 
results  obtained  in  the  working  of  the  various  processes  described  for  the 
treatment  of  sewage,  more  especially  the  result  of  the  'bacteria'  treatment  of 
filtration.  .  .  .  The  illustrations  are  well  done,  and  the  work,  as  a  whole, 
does  credit  to  all  concerned  in  its  production." — Engineer. 

"  The  book  will  well  repay  careful  perusal.  Every  health  officer  should 
possess  it." — British  Medical  Journal. 

"A  most  interesting  and  welcome  contribution  to  our  information  upon 
a  problem  of  world-wide  importance.  The  volume  in  appearance  and  finish 
is  calculated  to  do  credit  to  the  Sanitary  Publishing  Company  ...  is- 
of  a  most  readable  character  from  beginning  to  end." — The  Chemical  Trade 
Journal. 


Price,  Paper,  Is.  Net,  by  post  Is.  Id.;  Cloth,  Is.  6d.  Net,  by  post  Is.  8d> 

The  Drainage  of  Villages. 

By  WILLIAM  SPINKS,  Assoc.  M.  Inst.  C.E.,  Member  of  the  Incor- 
porated Association  of  Municipal  and  County  Engineers ;  Member  of 
Sanitary  Institute  ;  Lecturer  on  Sanitary  Engineering,  Yorkshire  College, 
Victoria  University ;  President  of  Sanitary  Engineering  Section  of  the 
British  Institute  of  Public  Health,  1S95. 

SYNOPSIS  OF  CONTENTS.  — Part  I.  —  Statutory  Powers— Pollution  of 
Streams — In  case  of  Failure  to  Provide  Schemes — Existing  Sewers — 
Present  Means  of  Disposal  —  Composition  of  Sewage  —  Solf-purifying 
Power  of  Rivers.  Part  II. — Areas  of  District  to  be  Sewered — Power  to 
Enter  Private  Lands — Works  without  District — Special  Drainage  Dis- 
tricts— Power  to  Agree  with  neighbouring  Authority  to  take  and  deal 
with  Sewage— Joint  Sewerage  Boards — Rainfall — The  Geological  Character 
of  the  District — Present  and  Prospective  Number  of  Inhabitants — Supply 
of  Water — Sanitary  Appliances — Position  of  Outfall  Works— Power  to 
Purchase  Lauds  —  Borrowing  Powers.  Part  III.  —  Requirements  of  a 
Sewerage  System — Depths — Gradients — Lines— Sewers  and  their  .loin ting 
— Manholes — Flushing — Ventilation.  Part  IV. — Sewage  Disposal — Puri- 
fication through  Land — Tanks —Sludge— Filtration. 

PRESS  OPINIONS. 

"Will  be  found  very  useful  to  those  who  have  to  euter  upon  the  pre- 
liminary considerat  ens  which  precede  the  decision  of  a  parish  council  as  to 
what  it  shall  do  before  it  launches  upon  the  heavy  expenditure  of  a  drainage 
system.  It  also  provides  a  very  good  introduction  to  other  books  and  reports 
which  are  freely  referred  to,  and  are  necessary  to  anyone  who  has  to  enter 
upon  the  drainage  o;  villages." — The  Engineer. 

"Should  prove  profitable  reading  to  the  student  of  sanitary  science,  lor 
it  contains  much  useful  information  for  both  the  professional  beginner  and 
the  parish  councillor,  to  whom,  if  he  does  his  duty,  the  healthy  condition  of 
the  village  in  which  he  lives  should  be  a  matter  of  great  moment." — British 
Medical  Journal. 

"Can  be  recommended  as  a  help  to  those  engaged  in  the  conception 
maturing,  and  development  of  village  drainage." — Sheffield  Independent. 

Price  15s.  Net. 

The  Removal  and  Disposal  of  Town  Refuse. 

By  WILLIAM  H.  MAXWELL,  Assistant  Engineer  and  Surveyor, 
Ley  ion  Urban  District  Council. 

The  whole  question  of  the  collection  and  disposal  of  town  refuse,  and  parti- 
cularly the  important  question  of  the  erection  and  practical  working  of 
the  various  types  of  Refuse  Destructors,  is  most  exhaustively  dealt  with. 
The  whole  work  has  been  very  fully  and  carefully  illustrated  with 
numerous  diagrams,  sections,  and  plans  specially  prepared  by  the  author, 
and  no  expense  lias  been  spared  in  the  production  of  the  volume,  which 
is  handsomely  printed  and  bound. 
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Price  2s.  Net.    Demy  8vo.,  100  pp.    Cloth,  Gilt,  Profusely  Illustrated. 

Ventilating,  Lighting,  and  Heating,  being 
Part  I.  of  Notes  on  Practical  Sanitary 
Science. 

By  WILLIAM  H.  MAXWELL,  Author  of  Drainage  Work  and  Sanitary 
Fittings,  &c. 

PRESS  OPINIONS. 

"An  entirely  useful  book,  being  both  lucid  and  condensed,  and  the 
diagrams  and  illustrations  are  excellent.  It  is  fully  up  to  date,  and  well 
supplied  with  references,  and  as  a  text  book  is  admirably  suited  to  the  needs 
of  those  for  whom  it  is  intended." — The,  Hospital. 

"  The  book  will  not  only  be  useful  to  candidates  for  examination,  but 
also  to  busy  men  in  practice  who  desire  a  summary  of  the  chief  points  to  be 
observed  in  carrying  out  any  schemes  of  ventilation,  lighting,  and  heating. 
.    the  book  is  well  illustrated  and  clearly  printed." — The  Surveyor. 

Price  2s.  net.    Demy  8vo.,  Cloth,  Gilt,  50  pp.    With  Numerous  Diagrams. 

Calculation  of  Areas,  Cubic  Space,  <&c, 
being  Part  II.  of  Notes  on  Practical 
Sanitary  Science. 

By  WILLIAM  H.  MAXWELL,  Author  of  "  Drainage  Work  and  Sanitary 
Fittings,  &c." 

PRESS  OPINION. 

:l  The  'Notes  '  will,  we  believe,  be  found  to  be  of  use  also  to  engiueers 
and  surveyors  in  practice,  being  prepared  in  a  concise  form  and  of  ready 
reference.  Some  of  the  most  important  theories  as  demonstrated  in  Euclid 
are  given,  and  a  passing  reference  is  made  to  the  use  of  Trigonometry  and 
Logarithms.  The  concluding  chapter  treats  of  the  calculation  of  quantities 
of  earthwork." — The  Surveyor. 

Price  2s.  Gd.  Net,  by  Post  2s.  8d. 

The  Food  Inspector's  Handbook, 

By  FRANCIS  VACHER,  County  Medical  Officer  for  Cheshire. 
Second  Edition,  enlarged  to  154  pages,  with  42  illustrations. 

330  Pages.    Large  Svo.  Handsome  Cloth.    Price  12s.  6d. 

Disinfection  and  Disinfectants. 

By  S.  RIDEAL,  D.So.  (London.) 
A  New  Edition  Revised  and  brought  up  to  date. 


Price  2s.  6d.  Net;  by  Post,  2s.  9d. 

A  Healthy  Home. 

By  FRANCIS  VACHER,  F.R.C.S.,  M.R.C.P..  M.O.H.,  Cheshire. 

PRESS  OPINIONS. 
"A  very  practical  volume."— Lancet. 

"  The  book  is  excellent,  and  will,  we  hope,  be  widely  read.  If  everyone 
possessed  all  the  useful  knowledge  it  contains,  the  'jerry'  builder  would 
soon  be  extinct."— The  Hospital. 

"Excellently  got  up,  the  book  should  be  in  every  home  in  the  land  We 
consider  it  will  be  found  an  excellent  text  book  for  teachers  to  use  in  the 
upper  classes  in  domestic  economy.  To  our  readers  we  cordially  commend 
it.  — Plumber  and  Decorator. 

"  We  can  imagine  no  better  book  than  this  to  place  in  the  hands  of  any 
intelligent  householder,  and  this  is  saying  much  in  these  days  of  voluminous 
health  literature.  — Health. 

Price  6d.  by  post  6|d. 

House  Drainage  Diagrams. 

By  W.  SPINKS,  Assoc.  M.  Inst.  C.E. 

The  Sheet,  31in   by  22in.,  embraces  all  details  required  by  the  Local 

Government  Board  Model  Bye-laws. 
Special  quotations  for  large  numbers  taken  by  Local  Authorities  direct. 

Price  4d.,  Post  Free. 

Notes  on  the  Factory  and  Workshop  Acts, 
1878,  1801,  and  1895. 

By  D.  S.  DA  VIES,  M.D.,  D.P.H,  M.O.H.,  Bristol,  and  T.  H.  YABBICUM 
A.M.I.C.E.,  and  City  Engineer,  Bristol. 

Price  Threepence,  by  Post  3Jd. 

Practical  Smoke  Prevention. 

By  W.  NICHOLSON,  Smoke  Inspector,  Sheffield. 
This  little  booklet,  from  a  practical  pen,  deals  in  a  comprehensive  and 
capable  way  with  a  problem  in  which  most  of  our  big  towns  and  cities 
are  concerned.  Its  reasonable  price  should  enable  it  to  be  distributed 
wholesale  in  quarters  where  the  lesson  it  inculcates  would  be  appreciated, 
and  so  distributed,  it  cannot  fail  to  be  productive  of  much  good. 

PRESS  OPINION. 

"A  very  useful  little  book,  which  will  be  found  very  instructive  to 
engineers  and  all  having  care  of  steam  boilers."— Liverpool  Daily  Post. 


Price  2s.,  by  Post  2s.  2d. 

Model  Answers  to  Questions, 

Set  by  the  Sanitary  Institute  and  the  Sanitary  Association  of  Scotland. 
PRESS  OPINION. 

"  A  very  handy  book  which  cannot  fail  to  be  of  great  service  to  aspirants 
for  a  ganitary  inspectorship,  and  even  to  those  who  have  already  attained 
that  position.  .  .  .  The  answers  are  given  to  most  of  the  papers  set  at 
the  various  examinations,  and  are  really  models  of  lucidity  and  correctness. 
Everyone  interested  in  the  duties  of  a  sanitary  inspector  should  get  a  copy, 
which  is  sold  at  the  low  price  of  two  shillings." — Load  Government  Journal. 


Price  6d.,  by  post  7d. 

Lighting,  Heating,  and  Cooking. 

A  Practical  Treatise  useful  to  everybody. 

Price  6d. ,  by  post  7d. 

Examinations  for  Local  Surveyors. 

Questions  with  Answers. 


Price  Is.  6d.,  Post  Free. 

Dangerous  Infectious  Diseases. 

By  Dr.  FRANCIS  VAOHER,  M.O.H.,  Cheshire. 

Reprinted  from  "The  Sanitary  Record."  Invaluable  to  recently 
appointed  Medical  Oflicers  of  Health  and  Sanitary  Inspectors. 

In  Preparation. 

Lime,  Mortar,  and  Cement :    Their  Com= 
position  and  Analysis." 

ISy  W.  J.  BIBDIN,  F.I.C.,  F.C.S.,  late  Chemist  to  the  London  County 

Council. 

Will  prove  invaluable  to  Surveyors,  Municipal  Engineers,  Builders, 
Clerks  of  Works,  &o. 

Crown  Svo.,  16  pp.    Price  6d. 

Chemical  Sanitation  and  Public  Health. 

Py  WILLIAM  BROWN. 

A  Paper  read  at  the  Glasgow  Congress  of  the  Hritish  Institute  of  Public 
Health. 
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